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H. H. GfiemHHKOBa 

K nAJIEOBOTAHHHECKOH HCTOPHH POflA 

METASEQUOIA MIKI 

I. N. SVESHNIKOVA. CONTRIBUTION TO THE PALEOBOTANICAL HISTORY 
OF THE GENUS METASEQUOIA MIKI 

YcTaHOBJieHHe ABypHAHo-oiepeAHoro h ffaypnffHO-O'iepeHHoro nonapHO-cQjiHHteHHoro 
JiHCTopacnoJio>KeHHH y poffa Metasequoia n03B0Jm.no nepeBecTH HCKonaeMUH poff Parata- 
xodium b pofl Metasequoia n ycTaHOBHTt hobuh bha Metasequoia b najieoreHOBOH $jiope 
o. 3anaAHuii IIInHi;6epreH. HayneHEe Mop<|>OJiornH a anaTOMHH jihctbob pacnrapnjio npea- 
CTaBJieHHB o bhaobom pa3HOo6pa3HH poAa Metasequoia h Aajio bosmo/Khoctb a°hojihhtb ero 
Auarnoa. 

Poa Metasequoia BnepBtie 6 hji BHAejieH hhohckhm yieHiiM Mhkh (Miki, 
1941) Ha 0CH0B3HHH OCTaTKOB Ce30HHHX noSerOB, JKeHCKHX TniTTTT ftK H CeMHH 
h 3 njraoijeHa Hhohhh. Mhkh oraec bth ocTaran k hobomy poAy. b 3 hb 3a thh 
no6ern, onncaHHiie TeepoM (Heer, 1876), KaK Sequoia disticha Heer H3 najieo- 
reHOBHx oTJioJKeHHH IHnHijSepreHa. fl,HarH03 po^a Metasequoia , no Mhkh, 
CJieAyromHH: ninniKa Ha hojkkb, uemyn A e Kyccarabie, m,HTOBHAHtie; HomKa 
C ABypHflHHMH pySpaMH OT JIHCTbeB H HemyeBHAHHMH JIHCTbHMH B OCHOBa- 
hhh; no6er onaAaroiu,HH, JincTbH AoypHAHbie, jiHHeHHue, Tynue, uepenmoBHe; 
ycTbHHHBie annapaTH napajuiejibHH jkhjikb. 

BnocjieACTBHH HeHn (Chaney, 1951) b paSoTe no peBnann poaob Sequoia 
h Taxodium npmneji k 3aKJnoneHHio, hto Sequoia disticha Heer, bo 3 mohcho, 
TO>KAecTBeHHa Metasequoia occidentalis (Newb.) Chaney Ha ocHOBaHnn nepBo- 
onncaHHH 6e3 H3o6pameHHH HbioSeppH (Newberry, 1863), h hto btot bha 
6 mji nmpoKO pacnpocTpaneH b TpeTHHHoe BpeMH. 

B paSoTe no Metasequoia Ojiophh (Florin, 1952) nncaji, hto HMHe mHBy- 
mne npeACTaBHTejiH poAa Metasequoia 6 mjih HanASHU b 1941 r. KHTancKHM 
yneHHM KaHOM (T. Kan) b npoBHHijHH CuuyaHb. B 1944 r. 6 hji coSpaH 
AonojiHHTejibHHH rBpSapHHH MaTepnaji H3 3Toro me MecTonaxomABHHH 
KHTaficKHM yneHHM BaHroM (T. Wang), kotophh ohihSohho oraec coSpaHHue 
o6pa3 AH k poAy Glyptostrobus. TojibKO b 1945 r. repSapHH KaHa 6 mji CHOBa 
npoaHajiH3npoBaH By (C. H. Wu), kotophh npnmeji k 3aKJnoneHHK), hto 
H ccJieAOBaHHHH Marapnaji cjieAyeT oraecTH k hobomy, a° chx nop H8H3BecT- 
HOMy b coBpeMeHHOH (Jfjiope poAy xbohhhx. 3aKJnoueHHe By 6 hjio noAAep- 
maHo npo$. HeHroM (Cheng) h aoktopom Xy (H. H. Hu) h BnocjieACTBHH 
6biJi opraHH30BaH enje P«a SKcneAHpiiH no c6opy A° n oJiHHTenbHoro MaTe- 
pnajiaj B 1946 r. Bbinuia b CBeT HaneoSoTaHHiecKan craraH Xy (Hu, 1946), 

B KOTOpOH 3BT0p oSbHBJIHJI 06 OTKpHTHH HOBOrO JKHBOTO XBOHHOrO pOAa 

Metasequoia b KnTae. no3me, b 1948 r., Xy h HeHr (Hu, Cheng, 1948) ot- 
HecjiH 3to XBOHHoe k H3BecraoMy yme b HCKonaeMOM coctohhhh poAy Meta¬ 
sequoia h asjih eMy BHAOBoe Ha3BaHne M. glyptostroboides Hu et Cheng, oc- 
HOBtmaHCb Ha o6m;eM c Metasequoia npn3HaKe — onaAaromnx ce30HHHX 
oSjiHCTBeHHBix noSerax. 

B cbh 3 h c oTKpbiTHeM jkhboto npeACTaBHTejiH poAa Metasequoia h raja- 
TejibHMM ero H3yueHHeM, Xy h HeHr (1948) bhccjih pHA H3MeHeHHH b xapan- 
TepncTHKy poAa, aouojihhb ee phaom npn3HaK0B, CBOHcraeHHHx coBpeMeH- 


© HaflaTejibCTBO «HayKa» 

A. 1 BoTaHHBecKafl HtypHaji, Ml 4, 1975 r. 
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HOMy BHfly: ^epeBO C CynpOTHBHHMH BeTBHMH H ^BypH^HO-CynpOTHBHHMH 
noSeraMH, ona^aiomHMH 3 hmoh; 1 jihctbh ona^aiom,He, ^Bypn^Ho-cynpoTHB- 
Hbie, JIHHeHHBie, CHflHHHe HJIH HOHTH CHflHHHe, Ha HH/KHeH HOBepXHOCTH 

c r b Y m h nojiocaMH ycTBHiHHX annapaTOB ho 4 —.6 ph/i;ob b nonoee; mhkpo- 
ctpoShjibi na3ymHHe h BepxyineHHHe, cynpoTHBHHe; meHCKne mnmKH o,nn- 
HOHHHie, BHCHHHe, HemyH ^epeBHHHCTBie, HaKpeCT-CynpOTHBHBie, mHTOBHflHBie; 

cbmhh 5—9 Ha Ka/Kflofi nemye, cwatHe, OKpymeHH kpbijiom; ceMH^ojiefi 2. 

CoBpeMeHHaH Metasequoia glyptostroboides BCTpenaexcH b Jiecax Knias, 
Ha rpaHHije Riesc^y hpobhhphhmh boct. CHHyaHB h aan. Xy6an Ha TeppnTo- 
pHH okojio 800 kb. m, Ha BBicoTe ot 700 flo 1350 m Ha,n yp. m. Ochobhhh 
M acca flepeBBeB (a;o 1000) nponapaciaeT b aojiHHe p. (Shui-hsa) b 60 km roro- 
3ana,HHee ot GjinmafimeH tohkh p. Hhh;3bi. ^ojiHHa, 25 km ^ji., MeHee 
1.5 km nrap., c BOCTOKa, ceBepa h 3ana,na orpaHHneHa ropaMH 30 1400— 
1500 m Btic. Hhcjio ^epeBBeB Metasequoia yMeHBmaeTCH ot 3Toro peHTpa bo 
B cex HanpaBJieiiHHx, o^HaKO oT^ejiBHHe ^epentH 3HainTejiBiioro pa3Mepa 
BCTpeiaiOTCfl He MeHee neM b 40 km ot peHTpa. IlpoH3pacTaeT Metasequoia 
Ha CKJIOHaX, BflOJIB M3JieHBKHX pyiBeB H b6jIII 3H piICOBBIX 33JIHBHHX nojiefi; 
pa3BHBaeTCH Jiynme b tchh, b jiomnHax h ho SeperaM hotokob, b CMemamibix 
jiecax, b accopnapHHX c MHuroHHCJieHHHMH flpyrnMH BH^aMH aepeHBeB. 
KjiHMaT flOJiHHH, k KOTopofi npHyponeHa ocHOBHan Macca flepeBBeB M. glyp¬ 
tostroboides, flOBOJIBHO TeHJIHH, MHl'KHH JieTOM H OTHOCHTeJIBHO CyXOH 3HMOH. 
Mop030B HeT, HJIH OIIH OHeHB JierKHe, CHJIBHBie CHerOnaflBI, BepOHTHO, OT- 
CyTCTByiOT. 

Kan BH^iio H3 onncaHHH po/i;a Metasequoia, jihctbh y npeftCTaBHTejiefi 
9Toro po^a pacnojioHceHH b ^BypHflHO-cynpoTHBHOM nopn^Ke h jihhib nemyn 
b mnniKe pacnoJiO/KeHBi HaKpecT-cynpoTHBHO. O^naKO Mopjiefi (Morley, 
1948), KpHHITO$OBHH (KpHIHTOlJoBHH H flp., 1956) CHHTaJIH, HTO He TOJIBKO 
nemyn mnineK, ho h jihctbh noSeroB pacnojiO/KeHH HaKpecT-cyHpoTHBHO 
Bcae^cTBHe 3aKpyiHBaHHH no6era no cnnpajiH. 

IIo 3 >Ke p«s HCCJieflOBaTejieS Hameji, hto ^jih Metasequoia xapaKTepHo 
TaKJKe oiepeflHoe JiHCTopacnojioiKeHHe. TaK, II. II. ^opoiJeeB (1962, 1963, 
1969), H3yHHB MHOrOHHCJieHHBie 0CT3TKH ofijIHCTBeHHHX HoSerOB, JIHCTBeB, 
nnnneK h ceMHH 3Toro pofla H3 TperaiHiix OTJioiKeHHH CoBeTCKoro Coioaa, 
npmneji k 3aKJiroieHHio, hto ^narH03 po^a Metasequoia flOJimeH 6htb pacuin- 
peH. B 3TOT pOfl flOJIJKHH BKJIIOHaTBCH mHHIKH C CynpOTHBHHMH HemyHMH H 
mmnKH c OHepe^HHMH HemyHMH, aeTOHKH c CynpOTHBHHMH h onepe^HBiMH 
JIHCTBHMH. IIo35Ke, OCHOBHBaHCB Ha flByX THnaX paCnOJIO/KeHHH JIHCTBeB H 
HemyH b jkbhckhx nramKax, oh BH^ejiHJi 2 ceKpnn (J(opo$eeB, 1972). 

Em;e paHBme Ojiophh (1952) npmneji k 3aKJiiOHeHnio, hto y Metasequoia 
jihctbh hc coBceM cynpoTHBHHe, a Tperym (Greguss, 1956) CHHTaJi , hto 
y Metasequoia, KaK h y Taxodium h Sequoia, jihctbh, BepOHTHO, nepBOna- 
HaJiBHo pacnojiarajiHCB no 2 / 5 cnnpajiH. K BHBo^y, hto jihctbh Metasequoia 
He Bcer^a HaKpecT-cynpoTHBHHe, a MoryT pacnojiaraTBcn coraacHO bhhtoboh 
cnnpajiH, npnnniH h HeMepKne yneHue IIlBapn; h Befi^e (Schwarz, Weide, 
1962). H, HaKOHen;, aaTCKnii 6ot3hhk Eexep (1964), H3yHHB jiHCTopacnoJio- 
iKeHHe Ha noSerax h Ha nonepenHHX cpeaax jihctobhx nonen Metasequoia 
glyptostroboides, CHHTaeT, hto Tperym 6hji npaB, Kor^a othoohji Metasequoia 
K paCTeHHHMH CO CHHpaJIBHHM paCHOJIO/KeHHeM JIHCTBeB. O^HaKo ^ajiee OH 
npHXORHT K 3aKJIIOHeHHIO, HTO y 3TOrO BHJia JIHCTOpaCHOJIOHteHHe He MOJKeT 
0HTB HH3BaHO HH HaKpeCT-CyHpOTHBHHM, HH CnnpaJIBHHM H, B03M0WH0, 
HBJiHeTCH Sojiee jipeBHHM THnoM, cymecTBOBaBmHM 30 Toro, i<aK pacTeHiia 


1 BnocaeflCTBHH 3th no6ern noayHn.in Ha3BaHne b HayHHOH .THTepaType KopoTKnx 
(Morley, 1948; Chaney, 1951; Florin, 1952, n up.) hjih jiaate yKopoHeHHiix (TaxTanJKHH, 
1956). OflHaKO yate b 1964 r. Eexep (Bocher, 1964) ycTaHOBHJi 4 Tnna no6eroB ana poaa 
Metasequoia: 1) flJinHHLie noSern, 2) nepexoflHtie no6ern, 3) bctohkh h 4) noHKOHOCHue 
KapanKOBiie no6ern. ABTop aaHHoik CTaTbH, Ha6.noflaBmHH 3a poctom no6eroB M. glypto¬ 
stroboides b opaHHtepee BHH AH CCCP b Tenemie 1965—1970 rr., npnmeJi k 3aKJiioHeHino, 
qTO «jih SToro HUffa xapaKTepHU 3 thhb no6eroB: 1) fl.inHHHe MHoroaeTHHe, Hecynine hoikh; 
2) yKopoHCHHtie MHoroaeTHHe, cnMnoanajibHO BeTBftniHecfl h 3) ce30HHHe, onaflaiomHe 
B tot ®e rofl h He Hecymne hh KOHeHHiix, hh nasynmux noneK. IlajieoSoTaHHKn, KaK npa- 
bhjio, HMeiOT fleao c nocjiegHHM tbqom no6eroB. 
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flocrarJiH onpe^ejieHHoro JincTopacnojiO/KeHHH, t. e. jih6o HaKpecT-cynpo- 
THBHoro, jih6o cnnpajibHoro. Hejib3H He corJiacnTbcn c BexepoM, hto bto 
fleficTBHTeflbHO oco6hh thh jiacTopacnojiojKeHHH, xapaKTepHufi ajih 3Toro 
ctojib .ijpeBHero ceiwencTBa. yraTUBan coBpeMeHHyro TepMHnojiorHio no jihcto- 
pacnoaojKeHHio (OeflopoB h AP-, 1956) mbi cnnTaeM ero oco6hm thhom a b Y‘ 
pHAHO-onepeAHoro jincTopacnojiQJKeHHH, h SyAeM Ha3HBaTb ero abyPhaho- 
onepeAHHM nonapHo-cSjiHHteHHHM 1 pacnonojKeHneM jmcTbeB. HoaoShhh xa- 
paKTep pacnojiojKeHHH JiHCTbeB cbohctbch h a^h MejioBbix HpeACTaBHTejien 
aToro poAa. B 1967 r. aBTopoM (CBemHHKOBa, 1967) onncaH H3 no3Anero 
Mena UnyTHH — Bepxn ceHosiaHa-TypoH eme oahh bha 3Toro poAa — Meta¬ 
sequoia paradoxa Sveshn. Bha, A^h KOToporo xapaKTepHO A B ypHAHO-one- 
peAHoe jiHCTopacnojioHteHHe hjih HHorAa A B yPHAHO-onepeAHoe noHapHO- 
cfijiHJKeHHoe pacnojiOHteHHe jiHCTbeB, npn kotopom JiHCTbH KantyTCH cynpo- 
THBHBIMH. IIo (|>OpMe JiHCTbeB OT JIHHeHHHX A° JlHHeHHO-JiaHAeTHHX H 
OBajibHHx, cyjKeHHux k 3aocTpeHHOH BepxymKe, h ocofieiiHO no CTpoeHHio 
yCTbHHHHX annapaTOB, COCTOHm,HX H3 A b Y x 3aMHKaK)HI,nX H 4 — 6 hoSohhhx 
KJ ieTOK H OpHeHTHpOBaHHbIX B SoJIbUIHHCTBe CBOeM napaJIJiejIbHO, 3TH 0CT3TKH, 

HecoMHeHHO , othochtch k poAY Metasequoia. HaxoAKa H3 HnyTHH em;e pa3 
noATBepAHJia, hto a^h Metasequoia xapaKTepHO onepeAHoe (cnzpajibiioe) 
jiHCTopacnojioiKeHHe, KOTopoe mojkho BCTpeTHTb b A B yx BapnaniHHX, c nepe- 
XOA3MH MeiKAy HHMH. 

B cbh3h c H3Ji05KeHHHM A 0 arHO3 poAa Metasequoia AOJmeH 6 htb ncnpaB- 
jien h AOHOJineH cJieAyioiAHM o6pa30M: BeTHo-JiHCTonaAHBie A e P6BbH c TpeMH 
THnaMH no6eroB — 1) a^hhhhmh MHorojieTHHMH, Hecym,HMH hoikh; 2) yKO- 
poneHHHMH MHOrOJieTHHMH, CHMHOAHajIbHO BeTBHHI,HMHCH H 3) Ce30HHbIMH 
no6eraMH, onaflaiomnMH b tot Hte toa h He HecymHMH hh KOHeiHux, hh na- 
3yinHbIX HOieK, 2 c AByPHAHO-OiepeAHHM (CHHpaJIbHHM), A B yPHA H O-OBepejpi mm 
nonapHO-c6jiH5KeHHHM, a TanjKe c pacnojioiKeHHeM JiHCTbeB o6ohx thhob ira 
oahom no6ere. 

K poAy Metasequoia AOJimeH 6biTb TaKJiie oraeceH poA Parataxodium 
C. Arnold and LowtheF, onncaHHuS b 1955 r. ainepHKaHCKHMH nccjieAo- 
BaTejiHMH ApHOJibAOM h JIoyTepoM (Arnold, Lowther, 1955 s ) H3 no3AHero 
(bo3mo5kho, BepxoB paHHero) Mena ceBepHoS Ajihckh. CoraacHO onncaHHio 
ApHOJibAa h Jloyrepa, Parataxodium — AapeBo, Hecymee JiHCTbH Ha ona- 
AaioH^Hx no6erax a b Y x thhob: * KopoTKne n ahhhhhb noSern HecyT a b Y‘ 
pHAHO-ozepeAHHe JiHCTbH; h nmnb MajiBHbKHe neTOHKH b na3yxax JiHCTbeB 
AJihhhhx no6eroB, Kan HBCTByeT H3 onncaHUH ranoBoro BHAa, HecyT jihctbh, 
pacnoaoiKeHHue cynpoTHBHo. Bo BpeMH oScyiKAeHHH HCKonaeMoro MaTepnana 
ApHoabA h JIoyTep HeoAHOKparao oTMeianH, hto $opMa JiHCTbeB h yroji 
otxo5ka b hhh hx 80 0 CKopee Bcero HanoMHHaioT Metasequoia. Ha otot poA 
hoxoaht h ceMeHHue nraniKn c ocTaiomHMncH qemyHMH h coxpaHHK>m,eHCH 
AJihhhoh rojiofi hojkkoh. Ha poACTBo c Taxodium yKa3HBaeT b ochobhom 
craipajibHoe pacnonoHteHHe JiHCTbeB Ha no6erax h BeTBJieHne noSeroB, Hecy- 
mnx MyjKCKne mHimtH; nocneAHne, oAHano, cynpoTHBHHM pacnonomeHneM 
Ha noSere HanoMHHaioT poA Metasequoia. 

nocjie Toro Kan Ha jkhbom MaTepnane Metasequoia glyptostroboides 6hjio 
AOK a3aHO AnypHAno-oiepeAHoe pacnojiojKeime JiHCTbeB, nacTo HonapHB c6jih- 
jKeHHoe H3-aa yKoponeHiix MeH<Aoy3JiHH, HecocTOHTenbHocTb BHAenemiH poAa 
Parataxodium CTajia oneBHAHOH, TaK Kan rjiaBHbin npnaHaK, nocnyjKZBmHH 
ocHOBaHHeM ahh BHAeJieHHH aToro poAa, — onepeAHoe jiHCTopacnojiojKeHne — 
CBoficTBeH TaKHte h Metasequoia. B cbh3h c BbHneHaJioiKeHHbiMH $aKTaMH 
tbhoboh bha P®Aa Parataxodium, P. wigginsii aojukch o6o3HanaTbCH KaK 
Metasequoia wigginsii (G. Arnold and Lowth.) Sveshn. comb. nov. 


1 flBypHflHO-O’iepenHbiM nonapHO-c6jiHJKeHHHM JiHCTopacnoJioateHneM mh CBHTaeM 
oiepeffHoe a hcto pacnoJio>KeHHe, npn kotopom JiHCTbH pacnojioweHU flBypajjno h napa hx 
cCjlHWeHH HaCTOBbKO, BTO flBa COCeBJIHX JIHCTa KajKyTCH pacnOJIOHteHHHMH CynpOTHBHO. 

2 Tperafl thd no6eroH Bain,e Bcero BCTpeiaeTCH b HCKOnaeMOM coctohhhh. 

3 Pen,eB3HH Ha 3Ty pa6oTy Ha pyccKOM aatiKe cocTaBJieHa II. H. flopo^eeBUM h 
II. H. CBeiHHHKOBOH (1957). 

* Penb HgeT o ce30HHHx no6erax. 
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KpoMe aToro BHAa k popy Metasequoia AonateH 6 htb oraeceH aaKHte 
hobochShpckhh bha Parataxodium neosibiricum Sveshn. (Chcko h aP-» 1963). 
Hnate npHBOASTCH hx oiracaHHH. 

CjieAOBaiejibHo, yate b MeaoBoe BpeMH npoH3pacTajio HecKoabno bhaob 
Metasequoia. 


Metasequoia wigginsii (C. Arnold and Lowth.) 

Sveshn. comb. nov. 

1955. — Parataxodium wigginsii. C. Arnold and Lowther. A new cretaceous 
conifer from northern Alaska, p. 528, fig. 1—12. 

JJepeBbH, Hecymne nodern a b Y x thhob: AJinnHHe MHoroaeTHne h ce30H- 
HHe, c A B yp fl AHo-onepeAHUM pacnoaomeHneM jincTbeB. MHorAa ceaoHHtre 
no6ern BeTBHTCH, o6pa3yn b na3yxax ancTbeB HeSoabmne no6ern c a b YPHA H0_ 
onepeAHHM, nonapHo-cSaHJKeHHHM aHCTopacnoaomeHneM. JIhcibh anHenHo- 
npoAOJiroBaTHe a® aaHijeTOBHAHHX, 5—10(20) mm rji ., c rynon BepxymKon 
h KopoTKHM, ho oTqexjiHBo 3aMeTHHM aepeniKOM, HH36eraroin;HM Ha no6er 
h ocTaejiHiomiHM Ha HeM cnopee napaaaeabHHe, neM Kocue jihhhh HH36eraHH«. 
CeMeHHbie hihhikh oBaabHHe, OKoao 10—13 mm mnpHHH h ajihhh, im roaHX 
HOJKKax, onaAaion^He, c ocTajom;HMHCH aemyHMH, HOJKKa houth paBHa no 
AaHHe nramKe. MyatCKHe mnmKH nrapoKooBaabHHe, oKoao 2 mm a®., Ha pa3- 
BeTBaeHHHX noSerax, cynpoTHBHbie. 1 

MecTonaxonesie h b o 3 p a e t. CeBepHaH Aancna. IIo3a- 
hhh Mea. 


Metasequoia neosibirica (Sveshn. et Budants.) 

Sveshn. comb. nov. 

1963. Parataxodium neosibiricum Sveshn. et Budants., b Chcko h ap* HoBbie 
MaTepnanbi no HCKonaeMon $aopB o. HoBaH Cn6npb, cTp. 230, Ta6a. Ill, 
1 , 2 . 

1969. CBemHHKOBa n ByAaHijeB. McKonaeMHe $aopH AjIkthkh, I, CTp. 83, 
Ta6a. XXIX, 16-19; xa6a. XXX, 3—10; Ta6a. XXXI, 5—11. 

Ce30HHBie no6ern TOHKne, 6oaee 10 cm rji . c A B ypHAHO-oaepeAHHM ancTo- 
pacnoaoaceHHeM. JlncTbH otxoaht ot no6era hoa yraoM (40) 70—75° (95°). 
JlncTbH HeiKHHe, naocraie, 12—18 (22) mm a-*-. 1.5—2.0 (2.7) mm map., 
anHenHHe ao aHHeirao-aaHijeTHHx, c onpyraon nan 3aocTpeHHon BepxymKofi 
n oKpyraHM ocHOBaHneM, cyjKeHHHM b kopotkhh aepemoK, HH36eraromzn 
Ha noSer a ocTaBanion^HH Ha HeM Kocne h napaaaeabHHe jihiihh HH36eramiH. 
BnHAepMa ancTa coctoht h 3 yAazHeHHHX aeTHpexyroabHHx nan MHoroyroab- 
hhx KaeTOK (AanHa npeBbimaeT nrapnHy b 2.5, peAKO 6oaee pa3). ycTbZHHHe 
annapaTH b a b Y x Y3khx noaocax Ha HHjKHen noBepxHocTn ancTa no SonaM 
cpeAHen hothkh b 6oaee nan MeHee npaBzabHHX pnAax, amcao Koroptix 
MOHteT AoxoAHTb ao 5. yCTbimHLie annapaTH moho- nan aMifuiAHKanaecKHe, 
HeperyaHpHne, H3oanpoBaHHHe, peAKO o6m,ne, coctoht H3 a b Y x 3aMHKaro- 
mnx n 4 — 5 hoSohhhx KaeTOK, 2, 3 H3 kotophx hbhhjotch noanpHHMn; 
noSoiHHC KaeTKH peAKO MoryT 6hth o6m,nMH a^h A b Y x ycrbHHHHx annapa- 
tob. ycTbHHHHe annapaTH opnenrapoBaHH napaaaeabHo, koco, nnOrAa 
nepneHAHKyanpHo. 

MecTOHaxoJKA eHHe H b e 3 p a c t. Octpob HoBan Cn6npb, 
TypoH. 

B TpeTHHHHfi nepnoA, no-BHAHMOMy, TaK/Ke cymecTBOBaa He oahh bha 
aToro poAa, a HecnoabKO. H3-3a Soabmon H3MeHHHBopTH noSeroB n ancTbeB, 
oeoSeHHO pa3MepoB nocaeAHHX, TpyAHo roBopnTb o bhaobhx pa3HHHHHX 
B 3T0M pOAe. OAHaKO 3TO CTHHOBHTCH B03M0HCHHM npH HaHHHHH OCTaTKOB 
noSeroB, ancTbeB, nrameK n ceMHH, coxpaHHBmnxcH b BHAe ^nroaefiM, y ko- 


1 OiracaHHe npHBeneHO Ha ochobbhhh naHHtix ApHoabRa h Jloyrepa (Arnold, Lowther, 
1955), KpHTHiecKH nepepa6oTaHHUX aBTopoM. 
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Topux mojkho 6ojiee ^eTajibHo H3yiHTb He TOJibKO Mop^ojiorHHecKoe, ho 
rjiaBHHM o6pa30M aHaTOMHuecKoe CTpoeHHe (b uacraocTH, aim^epMy jiHCTa). 

Kan yKa3UBaaocb Hbnne, b 1951 r. Bmnjia b CHeT paSoTa a\iepHKaHCKoro 
HCCJieflOBaTejiH HeHH (1951), nocBHiD.eHHan peBH3HH poflOB Sequoia h Taxo- 
dium. B 3toh paSoTe HeHH yeiaHOBHJi 2 BH^a Metasequoia ^jih CeB. AMepHKH. 
OflHH — M. cuneataXNewb.) Chaney hjih no3flHero Mejia, BTopofi — M. occi- 
dentalis (Newb.) Chaney a;jih xpeTHHHHx oTJioJKeHHH. 

HeHH (1951 : 225) no:iaraeT, hto He HMejiocb oco6hx pa3JiHHnn MejKfly 
TpeTHHHOH Metasequoia occidentals h coBpeMeHHoS M. glyptostroboides 
Hu et Cheng, npoH3pacTaroin,eH b Knrae. M. occidentals 6biJia nmpoKO pac- 
npocTpaHeHa no Been CeBepHofi Kajin^opHHH, Ha boctok k CacKaueBaH h 
CeBepHon JJaKOTe. BnepBbie btot bh^ hohbhjich b najieon;eHe Ajihckh, Ka- 
Ha^bi, Ha ceBepe CIIIA, a HanSojiee H03flHee ero MecTOHaxojKfleHHe — cp. mho- 
i^eH OperoHa. Kan nojiaraeT HeHH, M. occidentals Moraa npoH3pacTaTb 
TaKJKe b TpeHJiaHflHH, Ha IIInHpSepreHe h b Ch6hph. OflHaKO oh He CTaBHT 
B CHHOHHMHKy K aMepHK3HCK0My BHfly HaXOflKH H3 3THX MeCTOHaXOJKfteHHH, 
He Sy^yuH yBepeH b tom, hto bto 6mji o^hh h tot ate BHfl. TeM He MeHee HeyBe- 
peHHOCTb HeHH He CMyTHJia najieoSoTaHHKOB, h Bnocjie^cTBHH MHorne H3 hhx 
CTaan HaxoffiiTb M. occidentals b TpeiHUHHx otjiojk6hhhx noBceMecrao ot 
TpeHJiaHflHH po flnoHHH (Koch, 1963; Tanai, Suzuki, 1963; AxMeTbeB, 
1973). 

HyjKHo CKa3aTb, hto npn ycTaHOBjieHHH hobhx bh^ob btoto po^a CJieflyeT 
HMeTb MaTepnaji oueHb xopDraefi coxnaHHOCTn, kotophh ho3bojihji 6h H3yuHTb 
He TOJibKO Mop^ojiorHuecKoe, ho h aHaTOMHuecKoe (b uacTHocTH, annflepMy 
jiHCTbeB) cxpoeHHe. B Tex cjiyuanx, Kor^a MaTepnaji npeflCTaBJieH tojibko 
B BHfle OTHenaTKOB oSjIHCTBeHHbIX noSerOB, OH flOJIJKeH 6tITb O0HJIbHbIM. 
Em,e KpHHiTO(J»oHBra iracaji npn o6pa6oTKe Metasequoia H3 ojraroijeHa ropn 
ArayTac b Ka3axcTaHe, uto «... go 6ojiee hojihoh peBH3HH BHflejieHHe hobhx 
bhhob Ha ocHOBaHHH cjiyuaHHbix HaxonoK Hene:iecoo6pa3Ho». (Kphhito&o- 
bhh h ^p., 1956 : 57). 

MccJie,o;oBaB h TeneHHe ps^a jieT oSninpirbiH MaTepnaji hd pofly Metasequoia 
H3 TpeTHHHbix oTjiomeHHH CoBeTCKoro Coio3a (naJieoijeH Ehkobckoh npo- 
tokh, najieoreH SacceHHa p. 3en, oJinroijeH r. Bhchm CBepflJioBCKofi ofijiacra), 
a TaKHte co IIImmSepreHa, H3 TpeHJiaH^HH, 3eMjiH 3jiCMHpa, Ajihckh, mm 
npHIHflH K 3aKJIK)HenHIO, HTO B TpeTHHHHH HepHOfl CyipeCTBOBaJIO HBCKOJIbKO 
BHflOB 3T0T0 po^a. 

HaMH 6hjih npocMOTpeHH h c$oTorpa$HpoBaHbi no6ern Metasequoia, 
xpaHHm,Hecfl b JIaSopaTopnH najieoSoTaHHKH rocy^apcTBeHHoro My3en 
ecTecTBeHHOH HCTopnn b CTOKrojibMe, h cpefln hhx thhoboh MaTepnaji Meta¬ 
sequoia disticha; b reoJioro-MHHepajiorHuecKOM My3ee yHHBepcHTeTa b Ko- 
neHrareHe h Ha reojiornuecKOM ^aKyjibTeTe yHHBepcHTeTa b Opxyce (J(aHHfl); 
coSpaH b 1959 h 1967 rr. coBMecrao c JI. K). EyflaHB,eBHM h nojiyueH ot 
ct. h. coTpy^HHKa HHHrA K). H. JlHBnmna oShjibhmh MaTepnaji H3 TpeTnu- 
hhx oTjioiKeHHH o. 3an. IHnnijSepreH. Bee HaxoflKH po^a Metasequoia 3a 
pe^KHM HCKjnoneHHeM npe^cTaBjieHM b BH^e oxneuaTKOB noSeroB, hto fle- 
jiaeT HeB03M0>KHbiM H3yueHHe aHaTOMHuecKoro CTpoeHHH hx ancTbeB. 

B Tex cjiyuanx, Kor^a MaTepnaji 6hji npe^cTaBJieH $HToaefiMaMH, fl mokho 
6mho 6ojiee ^eTaJibHo H3yuHTb ero Mop^ojiorHuecKoe h aHaTOMHiecKoe CTpoe- 
HHe, MM C01JIH B03M05KHHM BHfleJIHTb HOBBie BHflM. O^HH H3 BHflOB MetdSe- 
quoia — M. nathorstii Sveshn. — 6hji ycTaHOBJieH HaMH ^jih najieopeHa 
o-Ba 3aeMHp (CBeuiHHKOBa, 1975). 1 Ot M. occidentals oh oTJinuaeTCH ce30H- 
hhmh noSeraMH HHor^a TOJibKO c ^BypHflHo-ouepeflHHM JiHCTopacnojioiKe- 
HHeM, a TaKJKe JIHHeHHO-JiaHpeTHHMH JIHCTbHMH C HepOBHHM X pflipeB aTBIM 
KpaeM, HHor^a paccTaBJieHHO-HepaBHOMejiKonnjibuaTMM, Ha BepxymKe He- 
paBH0MejiK0-3y6uaTHM nan c ihmhobh^hhmh BHpocTaMH, a ot conpeMeHHOH 
M. glyptostroboides, c KOTopoS, no cjioBaM Henn (1951), y TpeTHUHoro aMe- 


1 06 jlHCTB 6 HHUe U 06 erH H3 HHJKHeTpeTH^HHX OTJIOHteHHH O. 0 JICMHP BHepBHe ShlJIH 

OHHcaHM HaTropcTOM (Nathorst, 1915) KaK Sequoia langsdorfii. IlosJKe 3 th noSera 6 uah 
OTH eceHH HeHH (1951) k Metasequoia. 
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pHKaHCKoro Bapa HeT 3HaaaTejibHHx pa3JiHiHH, HajiaaaeM 6ojiee KpynHHx 
npHMOCTeHHUX HJIH C H30rHyTHMH CTeHKaMH KJieTOK aHHSepMH JiHCTa. 

B oco6hh hhs cjiepyeT BHsejiHTb TaKace ociaTKH H3 najieoreHOHHX otjio- 
jKeHHH SacceaHa p. 3ea (npaBopaM onacaHne). 

Metasequoia krysthofovichii Sveshn. sp. nov. 

Ta6ji. I, 2 — 6 (cm. BKiieSny) 

1951. Metasequoia sp. ,I(opo$eeB. 0 HaxopKe HCKonaeMHX ocTaTKOB b Tpe- 
thhhhx oTJioiKeHHHX SacceaHa 3ea, cip. 887, pac. 1. 

1952. Metasequoia sp. CBemHUKOBa. IIpHMeHeHiie aHaTOMHaecKoro nccjie- 
^OBaHHH anH^epMHca h KyTHKyjiu npa onpesejieHna acKonaeMoa xboh, 
CTp. 136, pac. 1, 2. 

1963. Metasequoia disticha (Heer) Miki (pro parte). CBenmHKOBa. Onpepe- 
jimejib coBpeMeHHHx h HCKonaeMbix npescTaBHTejiea Sciadopityaceaz 
h Taxodiaceae no annpepMe JiHCTbeB, CTp. 223, Ta6ji. VI, 7; TaSji. VII, 
8 - 12 . 

r o ji o t h n: BHH AH CCCP, N» 970a/l SacceaH p. 3ea — najieoreH. 
Taoji. I, 2a (cpesHaa jihct). 

JiarH03. Ce30HHbie no6ern c saypHsHo-oaepesHHM nonapHo c6jih- 
HteHHbiM pacnojiojKeHHeM JiHCTbeB, npaaeM MeiK,a;oy3jinH Meac^y napaMH 
jiHCTbes HacTOJibKO Mann, hto jihctbh KawyTCH pacnojiojReHHHMH cynpo- 
thbho. JlncTba 4 — 10 mm flji., 1.2 — 1.8 mm map., nJiocKae, TOHKae, JiaHeaHo- 
jiaHpeTHue, pejibHOKpairaHe, c OKpyrjioa hjib 3aocTpeHHoa BepxymKoa, 
c OKpyrjiHM ocHOBaHaeM a kopotkbm HeniapoKHM aepenmoM, Kpaa Jiacia 
xpamesaTHa, Pobhhh, Ha BepxyniKe MejiKonajibaaTHH. JlacTbH ranocTo- 
MaTH£ie, peflKo aM^HCTOMarabie. ycrbaaHHe annapaTH MOHopHaJiaaecKae, 
HeperyjiapHHe, CMejKHtie bjih cBH3aHHtie no 2 b pupy bjib b cocepHHx 
papax. noSoHHHe KJierKa MoryT 6uTb o6ih,hmh hjih CMejKHUMa; BepxHaa 
ropa30HTaabHaH CTeHKa ax 6e3 bhshmhx yTOJimemra. ycTbaaHHe annapaiu 
c HeTHpexyrojibHbiM, peme c ysJiHHeHHO-aeTHpexycoJibHHM hjib Henpa- 
BajibHoa $opMH bxo/];om b Ha^ycTbHHHyio HMKy. y ctlhhhhc annapaTH 
b 6—8 6ojiee hjih MeHee npaBBJibHHX papax no 6onaM cpeflHea jkhjikh. 
KjieTKH anapepMH ysJiHHeHHO-aeTHpexyrojibHHe, c hphmhmh so h3bhjihcthx 
npoROJibHHMH CTeHKaMH. CeMeHa 1 ot 4 no 7 mm ^ji., 3—4 mm ranp., nposoJiro- 
Barae, cnjiiocHyTHe, c kojkhcthmh kphjibhmh, kohijh kotophx cjierKa hjih 
3HaaHTejibHo npeBHinaiOT cgmh h 3amyTH BHyTpb Has BHpe30M. 

M a t e p h a ji. flBa ofijioMKa o6jihctb6hhhx ce30HHHx noSeroB, ce30H- 
hhh no6er c onaBinaMH jiacTbHMa, ceMeHa (kojiji. n. H. ,I(opo$eeBa) a ot- 
SejIbHHe JIHCTbH, COXpaHHBDIHeCH B Base (J)HTOJieHM. 

0 n h e a h a e. HccjiesoBaHHHH HaMa MaTepaaJi coctobji h3 OTsejibHHX 
jiacTbeB, coxpaHHBinaxcH b Base $HTOJieaM. Tanaa coxpaHHocTb no3BOJiajia 
TmaTejibHo H3yHHTb MoptJjojioraro h anasepMy JiacTbeB. Gysa no H3o6pa>Ke- 
hhhm noSeroB, hphboshmhm ,I(opo$eeBHM (1951), jiacTopacnojiomeHae Ha 
noSerax SBypasHo-oaepesHoe (cnapajibHoe) nonapHo eSjiHmeHHoe, npa ko- 
TopoM 2 coceflHHx JiHCTa KawyTCH paenojiojKeHHHMH cynpoTHBHO. JIhctbh 
HJIOCKHe, TOHKHe, C OSHOH fflHJIKOH, 4—10 MM RJl., 1.2 —1.8 MM iHIHp., JIH- 
HeaHo-JiaHqeTHHe, c OKpyrjioa hjih 3aoGTpeHHoa Bepxynmoa, OKpyrjiHM 
ocHOBaHaeM a kopotkhm Hemap okhm aepeniKOM; Kpaa JiHCTa xpameBaTHH, 
Pobhhh, Ha BepxyniKe MejiKonajibaaTHH. ycTbnaHHe annapaTH mohoshkjih- 
necKae hjih HenoJiHocTbio aM(|)HH;HKjraqecKHe, HeneryjiapHBie, caeatHue hjih 
CBH3aHHHe no 2 ycTbaaHHx annapaTa b pasy hjih b coeesHax papax. Hhcjio 
hoSohhhx KJieTOK 4—6; ohh MoryT 6htb o6ih;hmh hjih CMeaiHUMH. BepxHHH 
ropa30HTaabHaH CTeHKa noSoaHHX KJieTOK, Kan npaBHJio, 6ojiee hht6hchbho 
OKpaniHBaeTCH ochobhhm $yKCHHOM, neM oSHiHHe KJieTKH, He npHHapJie- 
jKaipHe ycTbHHHOMy aanapaTy. OpHaKO npa npoCMOTpe airasepMH b cbctobom 
MHKpocKone TpypHo ycTaHOBHTb Hajianae Ha BepxHea ropa30HTajibHoa CTeHKe 
noSoiHHx KJieTOK KaKHX-Jia6o yTOJiipeHHH, He bhsho hx h Ha nonepeaHOM 


1 OnacaHHe cbmah npaBogHTCH no II. H. JtopoiJieeBy (1951). 
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cpe3e JincTa. Mojkho tojibko npeanojiO/KHTb, cyan no HHTeiiCHBHOCTH onpacKH, 
HTO BepXHHH r0pH30HTaJIBHa« CTeHKa ifeKOTOpBIX 60 K 0 BHX noSoUHHX KJieTOK 
yTOJinteHa b BH^e npoaojibHoro HaJiHHa Ha rpaHnpe c HaaycTbHHHofi hmhoh. 
ycTBHHHue annapaTBi Ha HHatHefi noBepxnocTH JincTa, b flByx nojiocax no 
6oKaM cpepiHefi jkhjikh b 5— 6 pnaax, uacTO HenpaBHJiBHtix, HHorfla b npe- 
pbiBHCTBix, opneHTupoBaHBi napajijiejibHO, HHoraa koco. Kjictkh snnaepMH 
y^jiHHeHHO-HeTBipexyroJiBHHe n cpe^H hex TpaneqneBHaHHe, b BHae HapaJi- 
jie.aorpaMMa, yaJiHHeHno-npHMOJiHHefiHo-H3orHyTBie, c npHMHMH, H3oray- 
TBIMH HJIH HHOrfla H3BHJIHCTHMH npOflOJIBHBIMH CTeHKaMH. BepXHHH T0pH30H- 
TajiBHan CTeHKa KJieTOK HHjKHefi noBepxHocTH JincTa 6e3 yTOJnnpHHfi, a ot- 
jiHHne ot TaKOBofi coBpeMeHHofi M. glyptostroboides. 

3aMenaHHH. ^aHHufi BHa 6ojiee Bcero HanoMHHaex Metasequoia 
nathorstii Sveshn. c o-sa 9jicmhp JiHHefiHO-JiaHqeTHHMH jihctbhmh c mcjiko- 
nnjiBHaTHM KpaeM Ha BepxyniKe JincTa. O^HaKO oTjinuaeTCH ot 3Toro Bnaa 
pejIBHBIMII 0OKOBHMH CTOpOHaMH nJiaCTHHKH H OCoSeHHO CTpOeHHeM 3HH- 
p;epMBi. RjieTKH annaepMH jihctbcb onncHBaeMoro Bnaa Sojiee MejiKne, nacTO 
yflJIHHeHHHe, C npHMHMH flO H3BHJIHCTHX HpOflOJIBHUMH CTeHKaMH, C pOBHOfi 
(6e3 BHflHMhlX B CBeTOBOH MHKpOCKOn yTOJimeHHfi) BepXHefi T0pH30HTaJIBH0fi 
CTeHKofi, ocoSeHHo y KJieTOK, pacnojioJKeHHHX hh HHHtHefi noBepxHocTH 
JincTa b nojiocax ycTBHiHHx annapaTOB, ho He npnHaaJiejKamnx nocjie^HHM. 
yCTBHHHBie annapaTH onncHBaeMoro Bnaa c ueTHpexyrojiBHofi, peme c ya- 
jiHHeHHO-neTHpexyroJiBHofi hjih HenpaBHJiBHofi $opMBi HaaycTbHUHofi hmkoe, 
BepXHHH ropH30HTajIBHa« CTeHKa noSoBHHX KJieTOK 6e3 BHflHMHX yTOJime- 
Hiifi, xoth 6ojiee HHTeHCHBHO OKpaniHBaeTCH ochobhum $yKCHHOM, ycTbnuHHe 
annapaTH opneHTnpoBaHH koco h pacnojiomeHH uacTO b HenpaBHJiBHHx 
pHp;ax, HHor^a npepHBHCTBix. y M. nathorstii KJieTKH annaepMH c hphmhmh 
HJIH H30THyTHMH npOflOJIBHHMH CTeHKaMH, BepXHHH r0pH30HTaJIBIiaH CTeHKa 
hx Ha hhjkhgh noBepxnocTH JincTa yTOJimeHa. yCTBHHHHe annapaTBi c yflJin- 
HeHHO-neTHpexyrojiBHofi HaaycTbHHHofi hmkoe, BepxHHH ropH30HTajiBnan 
CTeHKa hoSohhhx KJieTOK yTOJiipeHa b BH^e BajiHKa, pacnoJiomeHHoro Ha 
rpaHHqe c HaaycTbHHHofi hmhoh (TaSji. 1, 9), HanoaoSne TaKOBofi y conpeMeH- 
hoS M. glyptostroboides (Ta6ji. 1, 8 ) h He OKpaniHBaeTCH 60 nee HHTeHCHBHO 
ochobhhm (JyKCHHOM; ycTbHiHHe annapaTH b npaBHJibHbix pnaax h opneH- 
THpoBaHBi TOJibKo HapajuiejibHO. 

IlpoCMaTpHBaH oSHJIbHHfi MaTepnajI H3 HHJKHeTpeTHHHHX OTJIOHteHHfi 
0. 3an. IIInHpSepreH, mbi npHinjin k aanjiioueHnio, hto b najieoqeHe h soqeHe 
3p;ecb cymecTBOBajio 3 Bnaa Metasequoia. B najieopeHe pafioHa BapeHpSypr 
emp coxpaHHJiacb MejiOBan M. wigginsii, Hapnay c npeaCTaBJieHHHMH 3aecb 
b naJieopeHe h soqeHe M. occidentalis (Newb.) Chaney h M. spitzbergensis 
Sveshn. sp. nov. (HHHte npHBoflHTCH ee onncaHne). 

Metasequoia occidentalis (Newb.) Chaney 
TaSJi. II, 1—3 (cm. BKJiefiKy) 

1951. Chaney (cm. CHHOHHMHKy). A revision of fossil Sequoia and Taxodium 
in Western North America based on the recent descovery of Metase¬ 
quoia, p. 225, pi. 2, fig. 1—3; pi. 4, fig. 1, 2; pi. 5, fig. 1—3; pi. 6, 
fig. 2; pi. 7, fig. 1—6; pi. 8, fig. 1—3; pi. 9, fig. 3, 5—7; pi. 10, fig. la, 2a, 
3-6; pi. 11, fig. 7, 8; pi. 12, fig. 1, 2, 5-8. 1 
1863. Taxodium occidentale Newberry, Boston Soc. Nat. Hist., vol. 7, 
p. 516. 

1876. Sequoia langsdorfii Heer, Beitrage zur fossilen Flora Spitzbergens, 
S. 59, Taf. XII, fig. 3-9; Taf. XIII, fig. 1-8. 

1876. Sequoia disticha ibid., S. 63; Taf. XII, fig. 2a; Taf. XIII, fig. 9, 10, 11. 
1941. Metasequoia disticha (Heer) Miki, On the change of flora in Eastern 
Asia since Tertiary Period (I) p. 262, quoad basionymum, excl. pi. 
japon. 


1 IIpHBoflHTCH noJiHafl 6H6jraorpa$Hfl ceBepoaMepHKaHCKHX HaxoaoK BHRa h o03op 
$aKTHaecKoro MaTepaaJia. 
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1958. Schloemer-Jager. Alttertiare Pflanzen aus Flozen der Brogger — 
Halbinsel Spitzbergen, S. 54, Abb. 10, 11; Taf. 8, Fig. 5, 6; Taf. 9. 
Fig. 1, 2. 

3 a u e i a e b s. B cb«3h c TeM hto onncuBaeMun MaTepnaji npeflCTaB- 
JieH B SojIbmHHCTBe CBOBM Ce30HHHMH noSeraMH, COXpaHHBIHHMHCH TOJIbKO 
b BH^e OTnenaTKOB (6e3 (JtnTOJieiiM), mu He CMorjra HafiTH flocTaTonHux Mop- 



8bojik>4HOhhuh pap CTpyKTypHux H3MeHeimu no6cros, b ochobhom C030uuux (a) h BJieiuen- 
tob snaffepMU JiHCTa (6 — a) Metasequoia ot HCKOnaeMHX (/, II, III) po coBpeMeHHUX (IV) 

npeffCTaBETeJien aToro pofla. 

I — BepxH ceROMana— TypoH; II — Bepxn noajmero Mejia —najieoreR; III — njinoueH; a — no6er; 
6 — cTpoeHHe hjictok animepMu; e — pacnojiOHteHHe h opneHTamm ycTbHRHbix annapaTOB. 

(JfOJiorHHecKHX npn3HaKOB, oTJiHHaiomHx oSjiHCTBeHHue no6ern o6pa3ii;oB 
c o. 3an. HlnHijSepreH, onncaHHUX Kan Sequoia langsdorfii h Metasequoia 
disticha c flBypHflHo-oiepeflHHM nonapHO c6jihjk6hhum jracTopacnojio>Ke- 
niieM ot M. occidentalis, onncaHHofi H3 TperanHux OTJiojKeHHH CeB. AMepnKH. 
O^naKO mu He cohjih bo3mo?khum nocxaBHTB b chhohhmhky aroro BH^a Ha- 
xoflKy Metasequoia disticha Miki (non Heer), onncaHHyio Mhkh (1941) H3 
njinoipeHa flnoHHH. Cy^H no CTpoeHHio anaflepMH jracTbeB (cTpoeHne kjictok, 
opneHTan;HH h pacnojioHteHHe ycTbHHHUx annapaTOB), Metasequoia H3 flnoHHH 
HeceT nepTu, CBoncTBeHHue npeflCTaBHTejiHM stoto po^a H3 no3flHeTpeTHUHux 
OTJiojKeHHH (cm. pHcyHOK, III). 3to 3acTaBJiHeT Hac flyMaTb, hto b njiHon;eHe 
flnoHHH mot cyntecTBOBaTb cboh bh^, oTjmnaiomnHCH ot aMepHnancKoro, 
KOTopufi cjieflOBajio 6h oraecTH, bh^hmo, k M. japonica, Ha hto yn<e yKa3u- 
Baji II. M. fl,opo$eeB (1972). 

Metasequoia spitzbergensis Sveshn. sp. nov. 

TaSji. II, 4 (noder cneBa) 

1958.? Taxodium sp. indet., Schloemer-Jager, Alttertiare Pflanzen der Brog- 
ger-Halbinsel Spitzbergens, S. 61, Abb. 12; Taf. 9, fig. 3. 

T o ji o t a n. EMH AH CCCP, N» 955-6/1, o. 3an. IIIiraijSepreH. Capc- 
6yxTa. 3oi^eH. Ta6ji. II, $m\ 4 (no6er cneBa). 

b a r h o 3. Ce30HHue ofijracTBeHHue no6ern po 16.7 cm gji., c flBypHflHo- 
onepefliHUM, b BepxHeS nacTH no6era c ffBypHflHO-onepe^HUM nonapHo c6jih- 
HteHHUM jiHCTopacnojioJKeHHeM, npnneM KopoTKHe Me?Kfl;oy3JiHH HacTOJibKo 
MaJIU, HTO JIHCTbfl KaJKyTCH paCnOJIOJKeHHUMH CynpoTHBHO. JIhctbh 
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njiocKHe, TOHKne, 1.6 — 3.2 cm rji., 1.75—3.00 mm innp., jiaHeaHo-JiaH- 
nerabie, cyjKeHH b BepxHea TpeTH k OKpyrjiofi, HHor^a 3aocTpeHHoa 
BepxyniKe, c pobhhm KpaeM, b ocHOBaHaa oapyrnue, c hopotkhm neT- 
khm 'lepeniKOM, HH36eraiomHM Ha no6er h ocTHBJiHioin,HM Ha HeM Kocbie 
hjih napaJiJiejibHHe jihhhh HH36eraHHH. JlacTbH otxoaht ot no6era nofl yrjiOM 
(40°) 45°—60° (80°), coce^Hae jihctbh He conpHKacaioTCH flpyr c p;pyroM 6oko- 

BEIMH CTOpOHaMH. 

MaTepaaji. MHoronacjieHHHe oraenaTKa ce30HHbix noSeroB, HHor^a 
flJIHHHbIX, MHOTOJieTHHX; 3K3eMHJIHpbI KOJIJieKpHH: N°JY° 955-6/1 (rOJIOTHn), 

955-6/6 CapcSyxTa; 953-10/79, 953-10/82 3eMJi« Hopflemnejibfla, ropa CaHfl- 
CTeim^bejuieT, jieBoSepeJKbe p. KoJiecflajieH. 

OnacaHHe. B KOJuieanaa HMeeTCH Sojibinoe hhcjio ce30HHbix oSjihct- 
BeHHux noSeroB, apeflCTaBjieHHHx b Ba^e OTneiaTKOB c flBypHAHO-oiepe^HHM 
h b BepxHefi Hacra ao6era c flBypHflHo-oaepeflHbiM nonapHO cfijiajKeHHbiM 
jiHCTopaenojioJKeHHeM, Hpa kotopom MeH<p;oy3JiHH MeiKfly nsyMH cSjiajKeH- 
HbIMH JIHCTbHMH HaCTOJIbKO MBJIbl, HTO JIHCTbH KajKyTCH paCnOJIOJKeHHHMH 
cynpoTHBHO. IloSerH pe^Ko coxpaHHJincb TiojraocTbio, o6hhho y hex o6jio- 
MaHa BepxyniKa pjia ocHOBaHne. Jlyame ^pyrax coxpaHHJiCH rojioxan 
(o6p. 955-6/1). Oa apeflCTaBJineT co6oa hohth nejibia ao6er 6.8 cm ^ji. c flBy- 
pHflHo-oaepeflHbiM JiacTopacaojiojKeHaeM b HHJKHea aacTH ao6era a flBypaflHO- 
oiepe^HbiM nonapHO cSjiajKeHHHM b BepxHea nacTH ero Tan, hto jihcibh 
Ka>KyTCH pacnojiojKeHHbiMB cynpoTHBHO. JlacTbH njiocKae, 1.6—1.8 cm hji., 
1.75 — 2.00 mm map., jiBHeaHo-JiaHpeTHbie, cyjKeHH k OKpyrjiofi, HHor^a 
3aocTpeHHoa BepxyniKe, b ocHOBaHaa OKpyrjme, c kopotkbm neTKBM nepem- 
kom, HH36eraiomBM Ha ao6er a ocTaBjiniomaM Ha HeM Kocbie a aapajiJiejibHbie 
jihhhh HaaSeraHHH. JIhctbh otxoaht ot no6era ao^ yraoM 60 — 80°. Cne^yeT 
oCTaHOBHTbCH TaKJKe na oSpaape c SeMJia HopfleHEnejib^a (ropa CaH^cTean- 
^bejuieT, jieBoSepeajbe p. Kojiecaajien). Ha nrry$e 953-10/79 HMeioTCH ot- 
nenaTKH Tpex no6eroB, c flBypH^Ho-oiepe^HbiM jmcTopacnojiojKeHHeM, 
b BepxHea aacTa no6era JiHCTopacaoJioJKeHae flBypHAHo-onepeflHoe nonapHO 
cfijiajKeHHoe, npa kotopom neKOTopue napu coce^Hax jiHCTbeB KajKyTCH cyapo- 
tbbhhmh. K 3TOMy BBfly mh othochm TaKHie no6er 16.7 cm flji. JY° 953-10/82 
(3eMJm HopfleHmeab^a, ropa CaHflCTeaiiiJbejiJieT, SacceaH p. KoJiecflajieH) 
c flBypHflHO-onepeflHHM, b BepxHea aacTa no6era ^BypHflHo-OHepeflHHM 
noaapHO cSjiajKeHHHM pacnoJiojKenaeM JiHCTbeB. JlacTbH 2.5 — 3.2 cm rji., 
3 mm map., jiBHeano-JiaHpoTHhie, cynieHHbie b BepxHea TpeTH, c 3aocTpeHHoa 
BepxyniKOH, oKpyrjibiM ocHOBaHaeM a kopotkbm aeTKHM aepeinKOM; otxoaht 
ot no6era no^ yrjiOM 50°. 

3aMenaHHH. 3 tot bh^ oTJiaaaeTCH ot Metasequoia occidentalism 
onacaHHoa Hchh (1951) ce30HHHMH noSeraMH c flBypHflHo-oaepeflHbiM h 
tojibko b BepxHea aacTa no6era c ABypH^HO-onepe^HbiM nonapHO cSjihjkch- 
HblM JIHCTOpacnOJIOJK€HHeM, npa KOTOPOM JIHCTbH KaJKyTCH cSjIHJKeHHbIMH 
b cynpoTHBHHie napa. 

y M. occidentalis ce30HHbie no6era HMeioT, cy^H no oHacaHaio HeHa 
(1951), TOJibKO flBypHflHo-onepe^Hoe nonapHO cfijiHJKeHHoe jiacTopacnojiojKe- 
Hae, npn kotopom JiacTba H3-3a oieHb kopotkhx MejKffoy3Jiaa KajKyTCH 
pacHHHO/KeHHMMH b cynporHBHMX napax. K cojKajieHHio, no6era Metasequoia 
H3 CeB. AMepaKH a c o. 3an. JIInapSepreH npe^cTaBJieHbi HCKJiioHHTejibHo 
OTneiaTKaMH 6e3 $HTOJieaM a HeT bo3mo>khocth H3ynaTb h cpaBHHTb ann- 
flepMajibHoe CTpoeHae ax JiHCTbeB, hto motjio 6h npojiHTb cBeT aa cacTeMa- 
TanecKoe HOJiO/KeHHe o6oax bthx bh^ob. Ot noaflHeMeJiOBbix Metasequoia 
c flBypHflHo-onepeflHbiM a flBypHflHo-onepeflHbiM nonapHO cfijiHHfeHHHM jihcto- 
pacnoaoJKeHaeM btot bh^; oTnanaeTCH 3HanHTejibHo 6oJiee KpynHHMH pa3- 
MepaMa JiHCTbeB h ce30HHbix no6eroB. no-BHflHMOMy, k aTOMy BH^y cjiep;yeT 
OTHecTa TaKJKe oieHK KpynHbie mHpoBHflHbie maniKH 3.5 cm hji. a b ahhii. 
o6p. 953-25/63 (3eMJi« HaTropcTa, ceB. 6eper BaH-KeajieH^bopsa, ropa 

CTypBOJIb). 

PacnpocTpaHeHae a b o 3 p a c t. O. 3anaffHbiH IIInanSepreH 
(CapcSyxTa; 3eMJin HopfleHmejib^a, iopa CaHflCTeHH(J»bejijieT, jieBoSepeHibe 
p. KojiecflaJieH; 3eMJiH HaTropcTa). 3opeH. 



3aKJiioHeHHe 


JlccjiepoBaHne ceaoHHHX noderoB popa Metasequoia Ha SojibmoM iiaTe- 
pnajie H3 BepxHeMejioBbix — TpeTHHHHx otjiojkbhhh, nacxo c npHBJieneHHeM 
ami^epMajibHO-KyTHKyjiapHoro MeTopa npn HayneHHH hx JiHCTbeB, ho3bojihjio 
Hasi cpejiaTb HeKOTopne oSodipeHnH n norarraTbCH HaMeTHTb 3Bojik>phohhhh 
pap cTpyKTypHHx H3MeHeHHH ce30HHHx noSeroB, a TaKate CTpoeHHH ann- 
pepMH JiHCTbeB (cm. pncyHOK). 

3bojijob;hh jracTopacnojiojKeHHa Ha ce30HHUX noderax b pope Metasequoia 
nnia ot pBypapHO-oaepepHoro po pBypapHO-oiepepHoro nonapHO cfijinateH- 
hoto, npn kotopom MejK^oy3JiHH Meaipy napaMH JiHCTbeB CTaHOBHTCH Ha- 
CTOJIbKO KOPOTKHMH, HTO JIHCTbH KaatyTCH paCHOJIOJKeHHHMH CynpOTHBHO. 

CeaoHHbie nodern c pBypapHO-oaepepHHM jracTopacnojiO/KeHHeM, KOTopoe 
Morao Hepep;oBaTbCH c pBypapHo-oaepepHHM nonapHo cSjihjkbhhhm b BepxHeS 
nacTH no 6 era, hmcjih Handojiee ppeBHne bhph Metasequoia — M. wigginsii 
(no 3 flHHH Meji CeBepnoii Ajihckh), M. paradoxa (Bepxn ceHOMaHa — TypoH 
Hkvthh), M. neosibirica (TypoH o. HoBaa CndHpb). HHorpa cpepn hhx mojkho 
BCTpeTHTb (pepKo) no 6 ern tojibko c pBypapHO-oaepepHHM nonapno cfijiniKeH- 
HblM JIHCTopaCHOJIO/KeHHeM. 

y fiojiee mojiophx npepcTaBHTejieii 3Toro popa npeodjiapaji pBypapHO- 
oaepepHofi nonapHo cSjiHjKeHHHH thh jiHCTopacHOJioateHHH, KaK HanpHMep 
y M. nathorstii c o. Sjicmhp (najieopeH), xoth y HenoTophix najieoreHOBbix 
bhpob coxpaHHJiHCb 06 a, pBypapHo-oaepepHOH h pBypapHO-ozepepHOH no¬ 
napHo cSjiH/KeHHHH, THHbi jiHCTopacnojiO/KeHHH (M. spitzbergensis). 

HanSoJiee ppeBHHM thhom CTpoeHHH annpepMH JiHCTbeB pjia popa Meta¬ 
sequoia cjiepyeT canTaTb ypjiHHeHHHe npnMOCTeHHbie KJieTKH h ycTbHHHue 
annapaTH, opneHTHpoBaHHbie napajuiejibHo, ho HHorpa koco h b epmmaHHx 
cjiynaax pavne nepneHpHKyjiapHO (M. paradoxa). 

KjieTKH annpepMH JiHCTbeB btoto popa H3MeHHJincb ot npaMOCTeHHHx hjih 
C H30THyTHMH HpopOJIbHHMH CTeHKaMH 30 rJiy6oKOH3BHJIHCTHX. TaK, Ha¬ 
npHMep, npHMOCTeHHbie HJIH C H30rHyTbIMH npOflOJIbHHMH CTenKaMH KJieTKH 
xapaKTepiibi pjia Metasequoia nathorstii na najieopeHa 0 . 3jicmhp; npaMO- 
cTeHHbie n c h3bhjihcthmh npopojibHHMH CTeHKaMH KJieTKH npncyipn Meta¬ 
sequoia kryshtofovichii H 3 najieoreHa dacceHHa p. 3en h pjia Metasequoia H 3 
najieopeHa Ehkobckoh npoTOKH. KjieTKH, HMeiomne mcjiko-, peaie rjiySoKo- 
H3BH.iHCTbie npoflOJiBHiie cTeHKH, xapaKTepHbi pjia Metasequoia H3 ojihto- 
peHa r. Bhchm CBeppjiOBCKofi o6ji., h pjia Metasequoia na nJinopeHa flnoHnn; 
pjia coBpeMeHHofi M. glyptostroboides xapaKTepHH kjictkh b ochobhom 
C MejIKO- PO rJiy60K0H3BHJIHCTUX npOpOJIbHHMH CTeHKaMH; pepKO HpopOJIb- 
Hbie CTeHKH KJieTOK H3orHyTbie hjih pawe npaMHe. 

y CTbHHHbie annapaTH TaKJKe npeTepneBajin HeKOTopne H3MeneHHH, 
ocoGeaao b opneHTapnn h pacnojiO/KeHnn hx. OpneHTapna ycTbHiHHx an- 
napaTOB nocTeneHHo MeHHJiacb ot napajuiejibHon, kocoh h paaie nepneHpn- 
KyjinpHOH b 6 ojiee hjih MeHee npaBHJibHHx papax, HHorpa npepuBHCTUx 
(HanpHMep, y M. paradoxa H3 BepxoB ceHOMaHa—TypoHa flKyTHH) po napaji- 
jiejibHOH h kocoh (M. kryshtofovichii H3 najieoreHa SaccefiHa p. 3en) h, Ha- 
KOHep, po napajuiejibHon, pepKo kocoh, b npaBHJibHHx papax y coBpeMeHHOH 
M. glyptostroboides. 

CnHTaiO CBOHM HpHHTHHM pOJITOM BUpa3HTb fijiaTOpapHOCTb npO<£. B. JlyHp- 
6 jiap (B. Lundblad), K. CaMyaJibccoHy (K. Samuelsson) — JiadopaTopna 
na.ieodoTaHHHH rocypapcTBeHHoro My3ea ecTecTBeHHofi hctophh b Ctok- 
rojibMe, p-py CJjiopnc (S. Floris) — reoJioro-MHHepajiorniecKHH My3eS 
y HHBepcHTeTa b KoneHrareHe, p-py 3. Kony (E. Koch) h p-py Opnppnxy 
(W. Fridrich) — reojiorHnecKHH (JaKyjibTeT y HHBepcHTeTa b Opxyce (fla- 
hhh), ct. HayHH. coTp. HayiHO-HCCJiepoBaTejibCKoro HHCTHTyTa reojiorHH 
ApKTHKH K). fl. JlHBIHHpy h BceM, kto noMoraJi MHe b padoTe. 

JIHTEPATYPA 

A x m e t 1 , e b M. A. (1973). MnopeHOBaH $Jiopa Chxots-Ajihhh (p. Eotbh). Tp. 
EHH AH CCCP, 247. — flopo^ees n. H. (1951). 0 HaxopKe HCKonaeMux ocTaTKOB 
Metasequoia b TpeTHiHux OTaoateHHHX Gacceuna 3en. J1AH CCCP, 77, 5. — flopo- 
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e e b n. H. (1962). Meracnopu, ceMena h nnoflu H3 TpeTHiHux OTJioJKeHnn 3anaflHon 
Ch6hph. Tp. CHHHrrHMC, 22. - flopoiji ees II. H. (1963). TpeTHumje (fuiopu 
3anaflHou CnOnpu. — flopoifreeB II. H. (1969). MnoqeHOBan guiopa MaMOHTOBOH ropn 
aa AjiflaHe. — flopoiJieeB II. H. (1970). TpeTnnHbie $aopti YpaJia. - J(opo- 
<J) e e b II. H. (1972). TpeTtraHue (juiopu oaccenHa p. Omojioh. B c6. HcTopnn ijwiopu h 
pacTHTejibHOCTH Espa3HH. — flopoiJieeB II. H., H. H. CBeniHHKoBa. (1957). 
Hobuii ncKonaeMUH po^ ceMeHCTBa Taxodiaceae — Parataxodium. Eot. jk., 42, 1. — K p H- 
mioijiOBBi A. H., H. B. II a ji h 6 n h, K. K. in a n o p e h k o, A. B. Hp- 
mojibhko, T. H. BaHKOBCKaH, B.H. r p y 6 o b h II. A. H i b n h c k a «. 
(1956). OjinroqeHOBan (Juiopa ropn AmyTac b Ka3axcTaue. Tp. EHH AH CCCP, cep. 
VIII, 1. — CseniHHKOBa H. H. (1952). IIpHMeHeHHe aHaTOMnnecKoro nccjieflOBaHnn 
annflepMnca n KyTHKyjiH npn onpefleneHHH ncKonaeMou xboh. flAH CCCP, 84, 1. — 
CBemnnKOBa H. H. (1963). OnpeflejiHTeJib coepeMeHHbix h ncKonaeMux npeflCTaBH- 
Tejieii Sciadopityaceae h Taxodiaceae no annnepMe JlncTbeB. Tp. BHH AH CCCP, cep. VIII, 
najieo6oTaHHKa, IV. —C b e min h k o b a H. H. (1967). no3HHeMejioBue xBonnue 
CoeeTCKoro Coioaa. I. HcnonaeMbie XBoimue Bhjiiohckoh CHHeKjmabi. Tp. BHH AH CCCP, 
cep. VIII, najieo6oTaHHKa, VI. - CseniaiKOBa H. H. (1975). MaTepnajiu k H3y- 
tohhk) paHHeTpeTHiHOH (Juiopu OCTpOBa BjICMHp. Bot. H<., 60, 3. — C B e m H H- 
Koaa H. H., JI. K>. EypaH.qeB. (1969). HcKonaeMue (Jmopu Apkthkh. I.— 
Chcko P. K., T. JI. P y t h ji e b c k h h, H. H. C b e m h h k o b a, JI. K). By- 
q a h n, e b. (1963). HoBbte MaTepnajiu no ncnonaeMon $jiope o. HoBan Cn6npb. Tp. 
AAHHH, 224. HoBOcn6npcKne ocTpoBa. — T a x t a fl jk h h A. JI. (1956). Bncmne 
pacTeHnn. I. — OeflopoB A. A., M. 9. Kipmuisoi, 3. T. A p t 10 - 
m e h k o. (1956). ATJiac no onncaTeJibHon Mop^oJiornn BHCrnnx paciennii. JIhct.—* 
Arnold Ch. A., J.S. Lowther. (1955). A new cretaceous conifer from northern 
Alaska. Amer. J. Bot., 42, 6. — B 6 c h e r T. W. (1964). Morphology of the vegetative 
body of Metasequoia glyptostroboides. Dansk Bot. Ark., 24, 1. — Chaney R. W. 
<1951). A revision of fossil Sequoia and Taxodium in Western-North America based on 
the recent discovery of Metasequoia. Trans. Amer. Phil. Soc., N. S., 40. — Florin R. 
(1952). On Metasequoia, living and fossil. Bot. Notis. 1. — Greguss P. (1956). 
The phyllotaxy of Metasequoia, Sequoia and Taxodium. Acta Biol., N. S., II, 1—4. — 
Heer 0. (1876). Beitrage zur fossilen Flora Spitzbergens. Kongl. Svensk. Vetenskaps- 
Akad. Handl., l4, 5. — Hu H. H. (1946). Notes on a palaeogene species of Metasequoia 
in China. Bull. Geol. Soc. China, 26, 1—4. — Hu H. H., W. C. Cheng. (1948). 
On the new family Metasequoiaceae and on Metasequoia glyptostroboides, a living species 
of the genus Metasequoia found in Szechuan and Hupeh. — Bull. Fan. Mem. Inst. Biol., 
N. S., 1 (2). — Koch B. E. (1963). Fossil plants from the Lower Paleocene. Meddelels. 
on Grnnl., 172, 5. — M i k i S. (1941). On the change of flora in Eastern Asia since Ter¬ 
tiary period (I). The clay or lignite beds’flora of Japan with special reference to the Pinus 
trifolia beds in Central Hondo. Jap. J. Bot., 11. — Morley T. (1948). On leaf arran¬ 
gement in Metasequoia glyptostroboides. Proc. Nat. Acad. Sci., 34, 12. — Nat- 

horst A. G. (1915). Tertiare Pflanzenreste aus Ellesmere-Land. Report of the Second 
Norwegian Arctic Expedition in the «Fram» 1898—1902, 35. — Newberry J.S. 
(1863). Descriptions of fossil plants collected by Mr. George Gibbs. Boston J. Nat. Hist., 
7. — Schloemer-Jsger A. (1958). AlttertiSre Pflanzen aus Flozen der Brog- 
ger-Halbinsel Spitzbergens. Paleontographica, 104, B, 1—3. —Schwarz O., 
H. W e i d e. (1962). Systematische Revision der Gattung Sequoia Endl. Feddes Repert., 
66, II, 3. — T a n a i T., N. Suzuki. (1963). Miocene floras of southwestern Hok¬ 
kaido, Japan. Tertiary floras of Japan I. Miocene floras. The Collab. Association to com¬ 
memorate the 80th Anniversary of the Geological Survey of J apan. 

BoTaiinuecKHn HHCTHTyT nojiyneuo 10 IX 1974. 

hm. B. JI. KoMapoBa 

AnafleMHH HayK CCCP, 

JleHHHrpafl, 


SUMMARY 

The genus Metasequoia is characterized by disticho-alternate and disticho-altcrnate 
with cumulated pairs leaf arrangement. The establishment of these two types of phyllo- 
taxis gave ground for the transfering of the genus Parataxodium into the genus Metasequoia 
and for the distinguishing of a new species of Metasequoia in the paleogene flora of the 
West Spitzbergen Island. 

Morphological and anatomical investigations of leaves of the genus Metasequoia made 
it possible to extend and to complete its diagnosis. 
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CTPYKTyPA OOBEPXHOCTH UBETKOBLIX HEfflyH 
H JIO^HKyjI EAMEyKA B CKAHHPyK)IH,EM 
3JIEKTPOHHOM MHKPOCKOIIE 

L. R. PETROVA. THE STRUCTURE OF THE SURFACE OF FLOWER 

SCALES AND LODICULES IN BAMBOO IN SCANNING ELECTRON MICROSCOPE 

H3yReHHio anHflepMHCa JiHCTa h vemya 3JiaKOB Ha ypoBiie CBeTOBoro 
MHKpocKona nocBHmeHo MHoro pa6oT (Prat, 1932; AaeKcaH^poB, AjieKcaHfl;- 
poBa, 1940; IleTpoBa, 1958; AjieKcaHflpoB, ^oSpoTBopcKas, 1959; Mnpo- 
CJiaBOB, 1963; Cbi6aH6eK0B, 1965, 1966, h sp.). C ocBoeHneM ajieKTpoHHoro 
MHKpocKona noHBHJiHCb paSoTH, noaBOJiHiomHe H3yqHTb 6ojiee TOHKyio 
BHyTpHKJieTOTHyio cipyKTypy cnen;HajiH3HpoBaHHbix KJieTOK ann^epMHca — 
napHbix KJieTOK, TpnxoM, oKpeMHOJiux SyropKOB, ycTbnp (Mhpocjiobob, 
1974). Ha OCHOBaHHH aJieKTpOHHO-MHKpOCKOnHHeCKOrO HCCJieflOBaHHH 
3THX CTpyKTyp OKa3aJIOCb B03M05KHHM BbICKa3aTb HpeflHOJIOJKeHHe O HX 
(JfyHKpHOHaJIbHOM 3HaieHHH. BbIHCHeHO, HTO HOMHMO 3aHI,HTH0H pOJIH KJieTKH 
anaflepMHca 3JiaK0B MoryT BunoJiHHTb h BbmeJiHTeJibHyio (fryHKpHio, npHHH- 
Mas ynacTHe b bo^hom^ peiKHMe h coneBOM o0MeHe pacTeHHH. 

CySMHKpocKonHiecKoe CTpoeHne noBepxHOCTH ann^epMnca 3JiaKOB 
HaCTOHiperO BpGMGHH OCTaGTCH CJia6o H3yHeHHHM. HcCJIGflOBaHHG HOBGpX- 
HOCTHOrO CJIOH 3HHflGpMHCa HGKOTOpHX 3JiaK0B 6bIJIO HpOBGflGHO MGTOflOM 
pGHJIHK H. M. KpaBKHHOH H E. A. MnpOCJiaBOBHM (1969). 3tOT MGTOfl H03B0- 
JIHJI BBIHBHTb TOHKyK) CTpyKTypy HOBGpXHOCTH aHHflepMHCa, BbipaiKaiOmyiOCH 
B OnpGflGJIGHHOH rGTGpOrGHHOCTH, B uaCTHOCTH B HGpaBHOMGpHOM paCHpGflGJIB- 
HHH KpHCTaJIJIOB BOCKa H HaJIHHHH Hop. B HOCJIGflHGG BpGMH HOHBHJIHCb 
paSoTbi no HaynGHHio hobgpxhocth jihctbgb 3JiaKOB c noMombio CKaHHpyio- 
mero pacTpoBoro ajieKTpoHHoro MHKpocKona (Soni h ^p., 1972; Baum, Had- 
land, 1973; Maeda, Miyake, 1973). 

HaMH npoBe^GHO HCCJie^oBaHne CTpyKTypu aSaKcnajibHon (HapyjKHofi) 
noBepxHOCTH pBeTKOBbix uemyfi (HHJKHefi h BepxHefi) h BeHTpaJibHbix jioAHKyn 
6aM0yKa Phyllostachys bambusoides Siebold et Zucc. c noMom,bio CBeTOBoro 
h CKamipyiomero mhkpockohob b 3ejiHX H3yueHHH 6ojiee tohkoh CTpyKTypu 
Beex cnen,iiajin3HpoBaHHbix KJieTOK anHflepMnca h hx pacnpe,o;ejieHHH no 
HOBepXHOCTH. 


MeTOflHKa HccjiepoBaHHH 

^jih: H3yueHHH annflepMHca no;* cbgtobhm mhkpockohom roTOBHJiHCb 
BpeMeHHbie npenapaTH. 3nH,o;epMHC pBeTKOBtix uemyfi BHflejiHJiCH nyTeM 
coCKaSjiHBaHHH Bcex HH/KejiejKamnx TKaHen h noMemajics b rjinpepnH. 3 hh- 
.ijepMHc jioflHKyji paccMaTpHBajiCH npaMo Ha JioflHKyJiax. Oh xopomo npo- 
CMaTpHBaeTCH, Tan Kan jio^HKyJiH 6aM6yKOB, Kan h flpyrnx 3JiaKOB, oueHb 
TOHKHe h KJieTKH animepMHca xopomo bh^hh no^ mhkpockohom. fl,Ji« $oto- 
rpa^npoBaHHH Hcnojib30BaHa MHKpo^OTOHacaflKa k MHKpocKony MEH-II. 

C noMombio CKaHnpyiomero MHKpocKona mojkho H3yunTb noBepxHocTb 
JiHCTa, HHJibD;bi, uemyfi, hjioaob, ceMHH h flpyrzx opraHOB pacTeHHH. y Hac 
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b cTpaHe 3 Tot MHKpocKon enj,e He Haraeji nrapoKoro npnMeHeHHH rjih H3yieHHH 
6oTaHHHecKHX oSieKTOB, xoth 3oojioth yjKe nrapoKO hm nojib3yroTCH. Pa3- 
pemaroman chocoShoctb pacTpoBoro ajieKTpoHHoro MHKpocKona 3HainTejibHe 

o 

Bbime no cpaBHeHHio c (HiTHHecKHM mhkpockohom (ot 70 flo 300 A). Bo3mojk- 
Hoe yBejmneHHe: ot 20 ^o 250 000 pa3. B ouianne ot oSHHHoro ajienTpoH- 
hoto MHKpocKona npocBeHHBaromero Tnna pacTpoBbra mhkpockoh ^aeT oTpa- 
HteHHoe H3o6pa>KeHire noBBp xhocth. 

Jlynme Bcero ^jih nccjie^OBaHHH HMeTb cbghaHH MaTepnaji, Tan Kan rep- 
6 apiiHH MaTepnaji SuBaeT cnjibHo 3arp«3HeH hoctopohhhmh lacraijaMH, 
KOTopae npn Sojibnmx yBejraneHHHX (1000—5000 pa3) He ho3bojihiot pac- 
CMOTpeTb HCTnnHyio CTpyKTypy noBepxHOCTH HCCJie^yeMoro oSbeKTa. Ilpe^- 
BapnTejibHO oSbeKT o6e3BOJKHBaeTCH b 70° cnnpTe. 

I^BeTKOBbie lemyn h JioflHKyjiH 6aM0yKOB 6 hjih b3hth b nepnofl; ijBeTeHHH 
y pacTeHHfi, npon3pacTarom;Hx b BaTyMCKOM SoTaHHnecKOM easy. MaTepnaji 
3a<j)HKCHpoBaH b 70° cnnpTe. BHHyrafi H3 cnnpTa o6e3Bo?KeHHHH oSbeKT 
noMemajicH Ha HecKOJibKO MHHyT ^jih HcnapeHiiH cnnpTa Ha ^HJibTpoBaJibHyro 
6yMary, a 3aTeM 3aKpenji«JiCH KOHTaKTHHM KJieeM Ha CTOJiHKe 3JieKTpoHHoro 
MHKpocKona, nocjie nero ctojihk noMenjajiCH B KaMepy HanbuiHTejibHoro 
BaKyyMHoro HocTa ^jih HanHJieHHH MeTajiJioM (aJUHOMHHHeM, 3 ojidtom, cepe6- 
poM, cnjiaBOM 30Ji0Ta c najuia^neM), oSJiaflaromHM ^ocTaTonno SoJibinHM 
K03$$nn;HeHT0M btophhhoh smhcchh aJieKTpoHOB. 1 npe^Meraufi ctojihk 
C HOKpHTHM MaTajIJIHHeCROH HJieHKOH oSbeKTOM nOMemaJICH B paCTpOBUH 
3JieKTpOHHHH MHKpOCKOH, B KOTOpOM OHeHb TOHKHH (150—300 A. B ^HaMeTpe) 
BJieKTpOHHHH JiyH HpOHepHHBaBT HO HOBepXHOCTH oSbeKTa Ka^p, npOCMaT- 
pHBaeMHH h perHCTpHpyeMBifi Ha anpaHe KHHecKona. coKpanjeHEH 

BpeMeHH oSjiyneHHH oSbeKTa h TeM csmbiu yMeHbineHHH 3apH^a ero, HCKa- 
ataromero KapraHy, $0T0CbeMKa npoH3BOflHJiacb Ha BHCOKOHyBCTBHTejibHyro 
HeraTHBHyio AoTonjieHKv — TOGT 65 h 130 en. npn pa3JiHiHOM yBejiHHeHHH 
(ot x500 so X6500). 


Pe3yjibTaTM Hccjie^oBaHHH 

AHBJIH3 CTpyKTypBI HOBepXHOCTH pBeTKOBHX Hemyfi H JIOflHKyjI 3T0T0 BH^a 
6aM6yKa H0Ka3aji, hto y hhx b anHjjepMHce co^ep>KaTCH Bee thhh cnepnaJiH- 
3Hp0BaHH£JX KJieTOK, CBOHCTBSHHUe SEHflepMHCy JIHCTa 3JiaK0B. CpeflH HHX 
MOJKHO BH^eJIHTb OCHOBHbie KJieTKH SnHflepMHCa, napHHe KJieTKH, KJieTKH, 
noxo>KHe Ha onpeMHejibie SyropKH, ycTbnpa h tphxomh, noKpHsaromne hohth 
bcjo noBepxHocTb Heinyii h Jio^HKyji (cm. TaSji. 1 Ha BKaefiKe). 

y 6aM6yKOB pa3JiHiaioTCH Kporomne tphxomh (bojiockh) pa3JiHHHHX 
THnoB, TpnxoMH, pacnojioHteHHHe Ha BepxyniKe Hemyn h jioflHKyji, offHOKJie- 
TOHHHe flJIHHHHe C 3aOCTpeHHOH BepxyiHKOH; MOJKHO BCTpeTHTb flJIHHHHe 
TOHKOCTeHHHe flByXKJieTOHHHe BOJIOCKH, BepXHHH KJI6TK3 3THX BOJIOCKOB 
nacTo oTMHpaeT h ocTaeTCH ORHa hhjkhhh KJieTKa BOJiocKa c Tynofi Bepxym- 
koh (Ta6ji. 1). Bch ocTajibHan noBepxHocTb noKpHTa kopotkhmh TpnxoMaMH 
b $opMe uihhhkob, ohh HMeroT cjierKa H3orHyTyio $opMy c 3aocTpeHHoS Bep- 
xymKofi h c yrjiyfijieHHeM (bmhthhoh) b ochobbhhh, hx noBepxHocTb nonpHTa 
cjiaSHM HaJieTOM Bocna. OcHOBaHHe hihiihkob TOJicTocTeHHne, npeHH3aHO 
6oJIbHIHM KOJIHHeCTBOM HOp. 

OcHOBHHe KJieTKH anHflepMHca HMeroT yp;jiHHeHHyro $opMy. OSojiohkh 
CHJIbHOH3BHJIHCTHe, C SojIbDIHM KOHHieCTBOM Hop B HapyiKHHX CTeHKaX. 
IIopH, paenojioiKeHHHe b^ojib aHTHKJimiajibHHx oSojioHeK, onpe^eJieHH 
M. II. ?Knrap (1972) Kan KpaeBHe, a nopH, pacnojioiKeHHHe b ocTaJibHoS 
HaCTH OCHOBHHX KJieTOK, — KaK peHTpaJIbHHe. 

IlapHHe KJieTKH npe^CTaBHeHU, KaK h y flpyrnx 3JiaKOB, s B y MH cmcikhumh 
KJieTKaMH, oTJiHHaron^HMHCH HD oTpyKType spyr ot ^pyra. O^na H3 hhx 
MepTBas, HMeeT OKpeMHeBinyro oSoaoiKy, ^Pyran — c onpoSKOBeBraefi 060 - 
HOHKOH, COflepiKHT HflpO H TyCTyiO HJia3My. Ilpn paCCMOTpeHHH c noBepx- 

1 fljIH HeKOTOpUX HBOHCKHX CKaHHpyK>mHX SBeKTpOHEUX MBKpOCKOBOB HpH MajIHX 
yBejiHieHHflx h HanpflHceHHflx HansuieHHe He o6flaaTejibHO. 


477 



hocth non CKaHHpyromHM MHKpocKonoM HeTKO BHflHa jiHmb OKpeMHeBraas 
KJiGTKa. OHa HMeeT HeTHpexyrojibHyro $opMy c BHeiiKofi c ^Byx ctopoh 
nocpe^HHe. OnpofiKOBeBraas KJieTKa hor 3thm mhkpockohom He npocMaTpn- 
BaeTCH, oSojiOHKa ee cjiHBaeTCH c noBepxHOCTbio oSojiohck ochobhhx kjictok 
9nH,o;epMHca. 

ycTbnqa y ijbctkobhx lemyfi n jioRHKyji SaiiSyKOB — THHHHHHe ^jih 
3 JiaK 0 B, HMeioT raHTejieBHflHyio $opMy. Ilofl CKairapyiomnM mhkpockoiiom 
3 aMbiKaioinpe kjictkh ycTbmja He o6HapyjKHBaioTCH, bh^hb tojibko mejib 
ycTbHi^a (Ta6ji. I). 

Thhhhhhx oKpeMHejiux SyropKOB, KOTopue HaSjiioflaioTCH y pbctkoblix 
Hemyfi nmernmn, y 6 aM 0 yKa HeT, ho mieiOTCH KopoTKHe kjictkh OKpyrjiofi 
(JopMH, oneHb noxojKHe Ha oKpeMHejine SyropKH. Ohh HMeioT TOJiCTyio 060- 
JioiKy, c 6ojibHiHM KOJinnecTBOM nop. PacnojiaraioTCH 3th kjibtkh rjiaBHbiM 
O 0 pa 3 OM pHflOM C lHHHHKaMH. OhH HeCKOJIbKO B 03 BUHiai 0 TCH Has HOBepX- 
HocTbio pBeTKOBbix neinyfi, pacHOJiaraioTCH nonepeHHHMH pn^aMH, o 6 pa 3 yn 
peSpncTocTb, KOTopas ocoSchho xoporao BHflHa npn paccMOTpeHHH c no- 
Monjbio CKaHnpyiomero MHKpocKona (Tafiji. I). C ero noMom,bio HaM y^ajiocb 
ofiHapyjKHTb, BTO 060JIOHKH OCHOBHHX BHHflepMajIbHHX KJieTOK H KJieTOK, 
hoxojkhx Ha OKpeMHejine SyropKH, hokphth Kan 6h cocoHKaMH hjih SopopaB- 
Bato-noa;o6HHMH BbipocxaMH, nMeromHMH 6ojiee cBeTJine onepTanHH no cpaB- 
HCHHIO C flpyrHMH BaCTHMH 060JIOHKH. 9 tO T 3 K Ha 3 HBaeMHe MHKpoSyropKH, 
KOTopne b CBeTOBoM MHKpocKone He bh/i;hh. PacnojiaraioTCH ohh penoHKofi 
BflOJIb aHTHKJIHHaJIbHHX CTeHOK KJieTOK, Hafl HOpOBHMH KBHBJiaMH (Ta6jl. I). 
PacnojiO/KeHHe Bcex cneujHajiH 3 HpoBaHHHx KJieTOK CTpero onpeflejieHHoe 
y KaiK^oro opraHa. PacnojiojKeHHe hx no noBepxHocTH y pbctkobhx nemyfi 
OTJiHBaeTCH ot pacnoJiojKeHHH y Jio/piKyji, y KajK^ofi H 3 hhx noBepxHocTb 
BepxHefi nacTH oTjiHHaeTCH ot hhikhch h cpefliiefi. IloBepxHOCTb KpaeB lemyfi 
H JIOflHHyJI T 3 K/Ke HMeeT CBOH 0C06eHH0CTH. 

Hhjkhhh i^BeTKOBan h e m y h. HapyjKHbifi anHflepMHC hhjk- 
Hefi i^BeTKOBofi nerayH 6aM0yKa coctoht h3 kjictok pa3JiHHHHx thhob. Hx 
pacnojroJKeHHe b BepxHefi h peHTpajibHofi tocth nemyn, a TaKJKe b ee KpaeBHK 
h 6a3ajibHoS nacTHx BecbMa pa3JiHHHo (Tafiji. II, cm. BKjiefiKy). B BepxHefi 
nacTH nemyn cocpepoToieHH rjiaBHLiM o6pa30M KopoTKHe jKecTKHe bojiockh- 
mHHHKH, KOTOpbie HOKpHBaiOT HOHTH BCK) HOBepXHOCTb 3T0H HaCTH HemyH. 

Hap jkhjikbmh b cpepHefi nacTH Beniyn pacnojiojKeaH ypjiHHeHHHe ochob- 
HHe KJieTKH annpepMHca, BoJiocKH-mnnHKH, flByKJieToiHHe bojiockh, ycTbnpa 
h napHHe kjibtkh. Ochobhhb kjictkh annpepMHca HMeioT oneHb TOJicrae H3- 
BHJiHCTbie SyrpncTHe oSojiobkh c Sojibhihm kojihbcctbom nop. HeTKO BHflHa 
npoflOJibHan 6opo3fliaTocTb noBepxHocTH aHHpepMHca. EyropKH b oSojiobkc 
ochobhhx KJieTOK pacnojiaraioTCH npopojibHHMH pnpaMH (Ta 6 ji. II, a ). 
no Mepe y^ajieHHH ot cpe^Hefi jkhjikh k Kpa«M Berayn HaSjiro^aeTCH ycnaeHHe 
H3BHJIHCTOCTH HpO^OJIbHHX CTeHOK OCHOBHHX KJieTOK BHHflepMHCa. YcThHUia 
pacnojiaraioTCH no Kna«M cpe^HOH jkhjikh c flByx ctopoh npo/i;oabHbiMH 
pnflaMH h KaK 6h norpyjKeHH MejK^y ochobhbimh annflepMajibHbiMH KJieT- 
KaMH, HMeiOmHMH TOJICTHe 060 JIOHKH. YCTbHp B 3TOH B3CTH BeiHyH OieHL 
mhoto. ToHKHe ^ByxKJieTOBHHe bojiockh BCTpeiaioTCH peflKO. Tan JKe mbjio 
b 3Toh nacTH neniyn napHbix kjictok (Tafiji. II, a ). 

MejKfly jKHJiKaMH b peHTpaJibHofi nacTH hhjkhbh pbctkoboh nemyn pacno¬ 
jiaraioTCH ocHOBHHe KJieTKH anHflepMHca, BOJiocKH-mnnnKH n kjictkh, noxo- 
)KHe Ha OKpeMHejine SyropKH. napHHX kjictok b btoh nacTH nemyn HeT n 
oneHb pe/i;KO BCTpeiaioTCH ^ByxHJieTOBHHe bojiockh. CTpyKTypa anH^epMHca 
b cpe^Hen nacTH nemyn MejKfly jkhjik3mh HOHepeHHO-BOJiHoo6pa3HaH. Kjictkh, 
no^oSHHe oKpeMHejiHM 6yropKaM, pacnojiaraioTCH ^obojibho rycTo, npHJierafl 
k ocHOBaHHio BOJiocKOB-mHHHKOB h o6pa3yioT KaK 6bi nonepeBHHH rpefieHi 
(Ta6ji. II, 6 ). 

BjiHjKe k KpaHM nemyn b cpe^Hefi nacTH Haxo^HTCH ajihhhhc oflHOKaeTon- 
HHe bohockh, ycTbnpa (b^ojib jkhjiok) h bojiockh-ihhithkh. Bee bojiockb 
HanpaBJieHH BepxymKOH b cTopoHy BepxHefi nacTH nerayH (Tafiji. II, e ). 

B 0CH0B3HHH HOIHyH H3BHJIHCTOCTB CTeHOK OCHOBHHX KJieTOK BHH^epMHCa 
Ee3HaHHTejibHaH. noBepxHocTb anH^epMHca b btoS nacTH nerayH 6ojiee raafl- 
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KaH, o6pa3yeTCH KaK 6 h Herman npoflOJiBHas 6opo3flnaTOCTb. MnKpofiyropKH 
b ofiononKe ochobhbix KJieTOK oTcyTCTByioT. B ocHoBaHHH 3 toh nemyn Ha- 
xoflHTCH fionbmae HHcao napHBix KJieTOK. OKpeMHeBman KJieTKa, npocMaTpu- 
BaeMas xoporao b CKaHHpyiomeM MHKpocKone, HMeeT $opMy BocbMepKH, 
yfljiHHeHHofi no flJiHHe nemyn; bth KJieTKH orannaioTCH nan no $opMe, Tan 
h no pa3MepaM ot no,o;o6HBix hm kjibtok, pacnonoweHHbix b cpepefi nacTii 
nemyn b^ojib whjiok, a TaKwe no ee KpanM (Tafia. II, z). 

BepxHHH pBexKOBflH n e m y n. BnnflepMHC BepxHefi ipBeTKo- 
boh nemyn Phyllostachys bambusoides, xoth h coctoht h 3 Tex me aaeMeHTOB, 
hto h 3nn,o;epMHC HHWHefi pBeTKOBofi neinyn, ho TeM He MeHee ofiaa,o;aeT ne- 
kotopbim cBoeo6pa3neM. Hemyn Ha BepxyniKe paa^BeeHa h rycTo noKpaiTa 
KOpOTKHMH OflHOKJieTOHHBIMH BOJIOCKaMH (Tafia. Ill, fl, CM. BKJieHKy). B Cpefl- 
Hefi nacTH nemyn Bp;oab jkhjiok pacnoJiaraioTCH b fioabmoM nncae paaHux 
pa3MepoB mnnHKH, a npoflOJibHHMH ps^aMH — ycTbnpa h HefioabmHx pa3Me- 
poB napHBie hjictkh. B OTJiHBHe ot HHWHefi pBexHOBOH nemyn flByxKaeTOHHbix 
BOJIOCKOB B BTofi HaCTH H3MH lie ofiHapyweHOJ napHBIX KJieTOK MHOTO 
(Tafia. Ill, 6). 06ojiohkh ochobhbix KJieTOK oneHb n3Bn.incTBie, c MHome- 
CTBOM nop, HX HOBepXHOCTB HOKpBITa COCOBKaMH HJIH SopOflaBHaTMMH MHKpO- 
SyropKaMH. IIoBepxHocTB ana^epMHea b cpe^Hefi nacTH nemyn hpo^ojibho- 
6opo3;piaTaH. IIInnnKH b 3toh Hacra nemyn HMeioT KpynHoe ocHOBaHne 
OKpyrJiofi (JopMBi, OBeHB nopncToe, koiipbi innnHKOB chjibho aaocTpeHH. 
ycT&npa, TaK we KaK h y HHWHefi pbctkoboh nemyn, HMeioT yflanHemiyio 
$opMy, ho pacnojioweHH pe^KO Memay ochobhbimh KJieTKaMH anH^epMHca 
(Tafia. Ill, 6). Kjibtkh, noxomne Ha oKpeMHeane fiyropKH, BCTpenaiOTCH 
TaK we peflKO, pacnoJiaraioTCH rjiaBHBiM o6pa3o\i b cpe^Hefi nacra nemyn 
Mew«y WHJiKaMH, noBepxHOCTB ex, KaK h noBepxHOCTB ofioaoneK ochobhbix 
KJieTOK BHHflepMHCa, HOKpBITa COCOHKaMH (MHKpoSyropKaMH). B BTOfi naCTII 
nemyn mhoto kopotkhx BOJiocKOH-raHHHKOB (Tafia. Ill, e). 

KpaeBBie nacTH nemyn naemiaTBie. OSojiohkh ochobhbix KJieTOK anH^ep- 
MHca njieHqaToro Kpan nemyn 6e3 h3bhjihh, hohth npHMOJiHHeHHue; caafio- 
H3BHJIHCTBie ofioHOHKH HMeiOT TOJIbKO KJieTKH, HeCym,He BOJIOCKH. BbJIOCKH 
rycTo noKpBiBaioT Kpafi nemyn, ohh KopoTKHe, no ^nBOJibHo ToacTBie, Hano- 
MHHaioT no $opMe mnnHKH. B aTofi nacTH nemyn mowho ofiHapywHTb TaKwe 
ycTbnpa h napHBie KJieTKH. 

IIoBepxHocTb HHWHeii nacTH Bepxnefi pbctkoboh nemyn ^oBOJibHo rJian;- 
Kan. OSojiohkh KJieTOK anHflepMHca TOHKHe, HMeioT oneHb caafiyio h3bhjihc- 
TOCTb, ocHOBHbie KJieTKH mnpoKHe, ho KopoTKHe. B 3toh nacTH nemyn pac- 
nojioweHO mhoto napHBix KJieTOK; OKpeMHemmie KJieTKH HMeioT bh^; jieneraeK 
co cJierKa BerHyTofi cepe^HHofi, no ijopMe h pa3MepaM ohh oTJiHnaioTCH ot 
noflofiHBix KJieTOK HHWHefi pBeTKOBofi nemyH. KaeTKH annflepMnca BepxHefi 
pBeTKOBOH nerayn b HHWHefi ee nacTH TaKwe OTJiHHaioTCH ot HHWHefi i^BeTKO- 
boh nemyn tohkhmh creHKaMH h MeHbiiiHMH paaMepaMH (Tafiji. Ill, z). 

JIoflHKyiia. BnzflepMHC JioflHKyji, b OTjiHiHe ot anH^epMHca pBeTKO- 
BBix nemyS, HMeeT pHfl ocoSeHHOCTefi. Ha BepxyniKe no^HKyji HMeeTCH mhoto 
rycTo pacnoaoweHHBix o^HOKJieTOBHBix bojiockob c octpbimh KOHpaMH. 
TaKHe we oflHOKaeTOBHue bojiockh paaHux pa3MepoB pacnoJiaraioTCH no Kpaio 
jio^HKyjiH, rjiaBHuM o6pa30M b ee Bepxnefi Bacra (Tafiji. IV, a, cm. BKJiefiKy). 
B caMofi BepxHefi naeTH jio^HKyji mnnHKH BCTpeiaioTCH pe^Ko. CTpyKTypa 
noBepxHocTH Bcex nacTefi jioflHKyjm (BepxHefi, cpe^Hefi, HHWHefi h KpaeBhix 
nacTefi) HeoflHiiaKOBa. HecKoabKO otctj/tih ot BepxymKH oSojiobkh ochobhbix 
KJieTOK oneHb H3BHJiHCTBie, MHoro mnnnKOB h napHUX KJieTOK, pacnojioweH- 
hbix flOBOJibHo rycTo. noBepxHOCTB aHH^epMHca cpe^Hefi nacTH jioflHKy.n 
npoflOJibHO-fiyrpHCTafl. IIo noBepxHocTH Mewfly whjik8mh pe^KO pacnojio- 
weHbi mnnHKH, flByxKJieTOHHBie bojiockh h napHBie KJieTKH. HIhhhkh KopoT- 
KHe, HMeioT $opMy jio^obkh, naBepxy aaocTpeHHHe. BnnflepMHC, pacnoJio- 
weiiHufi Has WHJiKaMH, ho CBoefi CTpyKType oTJiHBaeTCH ot anH^epMnca 
aTofi we qacTH pBeTKOBHx nemyfi, y KOTopux Ha^; whjikhmh HMeeTCH SoJibmoe 
ihcjio nmnnKOB h flByxKJieToiHBix bojiockob, ann^epMEC we JioflHKyji b 3thx 
nacTHX co^epwHT mhoto napHBix KJieTOK, mnnHKH h bojiockh OTcyTCTByioT 
(Tafia. IV, 6). KpoMe Toro, ofioaoiKH KaeTOK anH^epMHca ao^HKya MeHee 
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H3BHJIHCTHe, 6 ojiee TOHKHe, C MeHbfflHM KOJIHHeCTBOM 6 yTOpKOB. YCTbHI^a, 

Tan 5«e Kau h y ijbbtkobhx HemyS, pacnojiaraioTCH B^ojib jkhjiok no o6e 

CTOPOHH, HO HX MaJIO, OHH HMeiOT, HO CpaBHeHHK) C yCTbHHaMH pBeTKOBHX 
qerayfi, 6ojiee OKpyrjiyio <f>opMy h HecKOJitKo BHCTynaioT Ha^ ochobhhmh 
KJ ieTKaMH SnHflepMHCa (Ta6jl. IV, 6 ). OnpeMHeBIIIHe KJieTKH napHHX KJieTOK 
HMeiOT HempexyrojibHyio $opMy c BorHyTHMH nocpe^HHe upaHMH. Ha MecTe 
nepexo^a njieHiaToii hhcth jioflHKyjiH k yTOJimeHHoii pacHOJiaraeTCH MHoro 
napHBix KJieTOK, ihhhhkh b stoh Hacra JioflHKyabi BCTpenaioTCH pe^Ko, ohh 
pacnojiaraioTCH rjiaBHHM o6pa30M TOJibKO b ee BepxHefi nacTH. 

IIoBepxHocTb ana^epMHca caMofi HHJKHefi Hacra aoffHKyji rjia^Kan. 
OSojiohkh KaeTOK H3BmincTBie, ho He SyrpHCTBie. d>opMa ochdbhux KaeTOH 
caMaa pa3Hoo6pa3Ha« — qt kopotkhx nrapoanx 30 y3Knx phhhhx. Meat^y 
ochobhhmh KJieTKaMH snHflepMHca pacnojiaraioTCH napHbie KJieTKH h, pe^Ko, 
o^HOKJieTOHHtie bojiockh (Ta6ji. IV, e, z). 

Kji6thh anHflepMHca KpaeBOH aacTH jio^HKyji TaKJKe jramenbi SyrpHCTocTw; 
no CBoeS CTpyKType anH^epMHc 3^ecb HecKOJibKo HanoMHHaeT noBepxHocTb 
HHHtHen aacTH jiojjHKyji. 

CKaHnpyioni;HH MHKpocKon no3BOJinn HaM nayiHTb h bhhbhtb 6ojiee TOH- 
Kyio CTpyKTypy noBepxHecin annflepMnca pBeTKOBHx aemyn n JioflHKyji, 
paCCMOTpeTb fleTaJIH, KOTOpue He npOCMaTpHBaiOTCH B CBeTOBOM MHKpO- 
CKone. 06a sthx MeTo^a MHKpocKonnpoBaHHH, cbbtoboh h ajieKTpoHHun, Kan 6 h 
^ onojiHHioT flpyr flpyra, fl;aioT B03M0?KH0CTb 6ojiee hojiho h tohho H3y«iHTb 
CTpyKTypy Bcex cnepHaJiH3npoBaHHbix KjiexoK annflepMHca 3JiaK0B. 

Harae nccjieflOBaHne noKa3ajio, hto annaepMHC nerayn h jioflHKyji 6aM- 
6yK0B, KaK h flpyrnx 3JiaK0B, npe^cTaBJineT coSofi ^obojibho cjioJKHyro 
b cTpyKTypHOM oTHoiHeMHH TKaHb, BKJiioHaiomyio pa3JiHHHHe cnen;naJiH3H- 
poaaHHbie 3JieMeHTu — ycTbnpa, napHue KJieTKH, KJieTKH, noflo6Hue onpeM- 
HejiHM 6yropKaM, TpnxoMHne o6pa30BaHHH — oflHOKJieToiHHe h RByx- 
KJieTOHHtie bojiockh h BOJiocKH-inHHHKH. OrpyKTypa a6aKcnajibH0H noBepx- 
hocth 3Hn^epMHca ijBeTKOHiix lemyn h JHJ^HKyji HMeeT cymecTBeHHHe 
pa3JIHHHH. 3th pa3JIHHHH npOHBJIHIOTCH KaK MeJKfty pBeTKOBBIMH lemyHMH 
h JioRHKyjiaMH, TaK h b npe^ejiax OT^ejibHHx qacTen Kaat^oH H3 hhx (b hx 
BepxHen, cpe^Hefi, HHJKHefi nacTH h no KpaflM Hemyn). 

Ha6jnoflaeTCH CTporan jioKajinBan,nH cneijHajiH3HpoBaHHiJx KJieTOK 
no ^jiHHe nerayn h Jio^HKyji. TaK, b caMOH BepxHeS hx nacTH h no KpaHM 
pacnojioJKeHH o^HOKJieTOiHbie bojiockh; b cpe^Hen nacTH b^ojib jkhjiok — 
uihhhkh, ^ByxKJieTOHHbie bojiockh, ycTbnpa h napHbie KJieTKH; b cpe^Hen 
nacTH Meatfly HtHJiKaMH — nranHKH, flByxKjieToiHHe bojiockh, kji6tkh, 
noxo/KHe Ha oKpeMHejiue SyropKH; b HHJKHefi hx nacra — napHbie kjictkh. 
HcKjnoneHHe cocTaBjinioT JiOflHKyjiH, y kotophx b annflepMHCe Hafl HtHJiKaMH 
nranHKH He o6HapyjKHBaioTCH, a b ochob3hhh jioflHKyjm BCTpeiaiOTCH o^ho- 
KJieTOHHBie BOJIOCKH. 

Mojkho OTMeTHTb onpe^ejieHHyio KoppejiHpnio b Ji0KajiH3apHH cnen;HajiH- 
3 Hp 0 BaHHBIX KJieTOK. IIIhHHKH C HOpHCTHM OCHOBaHHeM H KJieTKH, HOXOJKHe 
Ha oKpeMHenae 6 yropKH, B03HHKai0T h pacnojiaraioTCH b Tex MecTax noBepx- 
hocth ann^epMnea lerayfi h jio^HKyji 6 aM 6 yHOB, KOTopue He 3aHHTU ycTbH- 
paMH h napHHMH KJieTKaMH. Hofl ynacTKaMH snn^epMHca, 3aHHTHMH niHnn- 
KaMH h KJieTKaMH, noxo/KHMHHa OKpeMHejiue SyropKH, pacnoaaraeTCH rn^po- 
HjHTHaH TKaHb. Co3flaeTCH OieHb B3aHM0CBH3aHHaH THflpopHTHaH CHCTeMa, 
cnoco 6 cTByioin;aH BO^HOMy h coJieBOMy o 6 MeH:y KaK qaeTiioBux nernyfi, TaH 
h jioflHKyji. ycTbHpa npHypoieHH K ynacraaM xjiopeHXHMH, Henocpe^CTBeHno 
npHMHKaiomeH k anHjjepMHcy. 

TaKHM o6pa30M, Bee cnepnajiHSHpoBaHHHe KJieTKH ann^epMHca neinyH 
H JIO^HKyjI CBH3aHhI C BHyTpeHHHMH TKHHHMH oSh^HMH (JfyHKI^HHMH. 
Ha xaKyio >Ke KoppejiHTHBHyio cbh3b yKa3UBaji K. JK. Cbi6aH6eKOB (1966), 
H3ynaH TKaHeBue CTpyKTypu b Heniynx KOJioca pa3JiHHHHx coptob nmeHHi^bi. 

HcnoJib30BaHne CKaHHpyromero MHKpocKona ho3bojihjio HaM bhhbhtb, 
hto noBepxHocTb o 6 oJio>ieK ochobhhx kjibtok ann^epMHca y 6 aM 6 yKa He- 
pOBHan, CHJIbHo 6 yrpHCTQH c 6 oJIbniHMHHCJIOMMHKpo 6 yrOpKOB, paCHOJIOJKeHHHX 
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Hafl nopOBHMH KaHaJiaMH B aHTHKJIHHaJIbHHX oSoJIOHKaX HapyJKHHX CTeHOK 
3THX KJieTOK. IIOBepXHOCTb HHJKHeH UBeTKOBOH HemyH B epeflHefi HaCTH Hafl 
>KHJiKaMH npo^ojibHo-BOJiHHCTaa, MeiKfliy JKHitKaMH nonepeqno-BOJiHHCTaH. 
Bch noBepxHocTb BepxHefi i^bctkoboh lemyn h jio^HKya npo^ojibHo-BOJiHHCTaH. 

EcJIH HCXOflHTb H3 BbICKa3HBaHHH pa^a BBTOpOB (AjieKCaHflpOB, AjieK- 

caHflpoBa, 1940; MnpocjiaBOB, 1963; Cbi6aH6eKOB, 1966, h sp.), hto oKpeMHe- 
Jibie SyropKH hbjihiotch o^hhh h3 ajieMeHTOB cncTeMii rnffpoi^HTinix TKanefi, 
oSecneaHBaiomHx TpaHcnnpai^Hio, to cjieflyeT npn3HaTb, hto pojib ijbbtko- 
bux qerayfi h ao^HKyji 6aM6ynoB (y kotophx KJieTOK, noflofiHbix oKpeMHe- 
jium SyropnaM, oieHb MHoro) b 3tom b3>khom npoijecce aobojibho 3HaHH- 
TeabHan. 

HaJinine b ann^epMnce n,BeTKOBbix lemyii h JioflHKyJi 6aM6yKOB tbkhx 
cnen;HajiH3HpoBaHHbix kjigtok, KaK ycTbHRa, KJieTKH, noxojKne Ha. OKpeM- 
HeJiue 6yropKH, napHue KJieTKH h TpnxoMHbie o6pa30BaHHH, CBH^eTejibCTByeT 
O BbHtOJIHeHHH HMH Bbl^ejIHTeJIbHOH (JiyHKpHH, yiaCTHH B COJieBOM oSMeHe 
H BOflHOM pe>KHMe paCTeHHH. Pojib JIO^HKyJI B 3THX <|)H3HOJIOrHUeCKHX HpO- 
meccax paCTeHHH paBH03HaiHa pojih RBeTKOBUx nernyfi. UIhhhkh, noKpuBaio- 
mae hohth bcio noBepxHocTb pBeTKOBbix aerayn h JioflHKyji, buhojihhiot, 
Ha Ham BarJiHfl, He TOJibKo 3am,HTHyio (JyHKpHio, ho h HrpaioT Sojibmyio pojib 
b bo^hom peiKHMe. BecbMa BepoHTHo, hto ocoSeHHOCTH pacnoaoiKeHHH cne- 
PHaJIH3HpOBaHHUX KJieTOK B SHH^epMHCe pBeTKOBMX Hemyii H aO^HKyjI MOryT 
6uTb HCH0JIb30BaHH B CHCTBMaTHKe KaK OflHH H3 HpH3HaKOB HpH flZarHOCTHKe 
BHflOB. 

IIcnojib30BaHne CKaHHpyromero MHKpoCKona, KaK noKa3ajin Hamn hc- 
cjie^oBaHHH, flaeT nrapoKyio B03M05KH0CTb jjjih no3H3HHH tohkoh CTpyKTypu 
Bcex cnepiiajiiraHpoBaHHbix KJieTOK ann^epMEca 3JiaKOB, hx Tonorpa<J>HZ 
H HOMOJKeT B pa3peiE,eHHH pHfla BOirpOCOB KaK $yHKI^HOHaJIbHOrO, TaK H 
CHCieMaTHHecKoro xapaKTepa. 
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SUMMARY 

The structure of abaxial surfaces of flowering glumes (the lower and the upper ones) 
and of ventral lodicules in the bamboo Phyllostachys bambusoides Siebold et Zucc. has been 
studied by means of light and scanning microscopes. 

Appriciable differences in the structure of epidermis of flowering glumes and lodi¬ 
cules, as well as among their different parts — the upper, the middle, the lower and the 
marginal ones — have been revealed. 
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OCOEEHHOCTH OOTOCHHTE3A 
H KPAXMAJIOHAKOIIJIEHHH HHTPOflYIjnPOBAHHblX 
B KPMMY BEHH03EJIEHLIX H JIHCTOIIAflHblX 
JJEPEBbEB H KYCTAPHHKOB 

G. V. KULIKOV, Z. P. YAROSLAVTSEVA, N. G. CHEMARIN. 

PECULIARITIES OF PHOTOSYNTHESIS 
' AND STARCH STORAGE IN EVERGREEN AND DECIDUOUS TREES 
AND BUSHES INTRODUCED IN CRIMEA 

B CTaTbe npHBOflHTCH pe3ynbTaTH conpH/KeHHHX cpaBHHTejibHUx nccJieflOBaHHik ceaoH- 
HOH pHTMHKU HHTeBCHBHOCTH (J)OTOCHHTe3a JIHCTa y BelH03eJleHUX H JIHCTOnaflHHX BHftOB 
pa3JiHTHoro reorpaiJiBHecKoro nponcxojKaeimH ceM. MacjiHHHHX c aHannaoM pocTa roflna- 
hhx no6eroB n naKon.ieiniH 3anacHoro KpaxMajia b tkbhhx JIHCTa. 06Hapy!KeHa cnepH- 
$H<IHOCTb BO BHemmiX npOHBJieHHHX aCCUMHJIHqHOHHOH peHTeJIbHOCTH JIHCTbeB y HHTpOpy- 
qapOBaHHbrx BeiH03ejieHbix h jincTonaRHbrx apeBecHUx pacTeHHH b Kpuiay. 

IIpe^nojiaraeTCH, hto nepBHiHbie noKpuToccMHHHbie Ghjih BepH03ejie- 
hhmh (Hallier, 1912; ryjincaniBHJiH, 1967). JlncTonaflHOCTb, opeBHflHo, 
nporpeccHBHHH a^anTHBHHH npn3HaK k noxojio^aHHio h HCcymeHHio kjih- 
MaTa, B03HHKIHHH B HpOIjeCCe OT6opa BHflOB pacTeHHH C pa3JIHHHOH no yc- 
tohhhbocth HacueflCTBeHHofi ochoboh. JlacTona^HocTb He TOJibKo flaeT bo 3- 
MO/KHOCTb paCTeHHHM HpOHHKHyTb B ofijiaCTH KpaHHHX yCJIOBHH Cym,eCTBOBaHHH, 
ho CTHMyanpyeT Bee <J)n3nojiorHiecKne npon;eccH opraHH3Ma h noflHHMaeT 
ero Ha 6ojiee blicokhh o6mnfi 5KH3HeHHHH ypoBeHb. O^HaKo cpaBHHTejib- 
HhlX HCCJieflOBaHHH (JoTOCHHTeTHHeCKOH aKTHBHOCTH JIHCTbeB y BeBHO- 
3ejieHbix h jiHCTonaflHbix .ppeBecHiix pacTeHHH HeMHoro, xoth ohh npefldaB- 
JIHIOTCH BeebMa HeoSxOflHMHMH flJIH H03HaHHH 3B0JIH)n;H0HH0-3K0JI0rHBeCKHX 
pepT 3 thx rpynn pacTeHHH. 

Heo^HoKpaTHo OTMenajioCb (Kejuiep, 1929; BacHJieBcuaH, 1954; Kyjm- 

KOB, 1972), HTO CpaBHHTeJIbHO-$03HOHOrHHeCKHH H B OCOfieHHOCTH BKOJIOrH- 
qecKHfi aHaan3 pacTeHHH pejiecoo6pa3Hee npoBoqHTb b npep;ejiax onpeflejieH- 
hhx TancoHOB, HanpHMep bhrob b npe^ejiax po,na v ceMencTBa. 

H. JI. Koccobhh (1959) BUHBHJia cneijH$HHH0CTb ^OToenffreaa y bh^ob 
b npe^ejiax pofla, Haynan HeKOTopue bh^h hb h JiHCTBeHHHn;. M. JT. 3axapbHHii 
c coTpyflHHKaMH (1971) noKa3ajiH, hto oT^ejibHHM ceMeficTBaM (npenMyme- 

CTBeHHO TpaBHHHCTbIX paCTeHHH) CBOHCTBeHHa XapaKTepHaH flJIH HHX (flOTO- 

CHHTeTHBecKaH fleHTejibHocTb JIHCTbeB. IIo3TOMy h b Haraefi paSoTe cnepn- 

(JfHHHOCTb (|)OTOCHHTe3a y BeHHOaejIfiHbIX H JIHCTOnapHbIX flpeBeCHHX paCTfiHHH 
H3yiajiacb y 14 BKOJiorHBecKH paaJiHHHbix npe^CTaBHTejiefi ceM. Oleaceae, 
npoH3pacTaiomHx b napnax apSopeTyMa Hhkhtckopo SoTaHHiecKoro 
ca^a (Tafiji. 1). 

HaMH Bejiocb cpaBHHTejibHoe H3yneHHe ocoSeHHocTefi pnTMa ro^nnHoro 
XORa HOTeHI^HaJIbHOH HHTeHCHBHOCTH $0T0CHHTe3a JIHCTa y BeiH03ejieHHX 
H JIHCTOnaflHHX HHTpOpypHpOBaHHblX BHflOB CeM. MaCJIHHHHX Ha 3K3eMnJIH- 
pax pa3JiHHHoro reorpa<j)HHecKoro nponcxojKfleHHH c aHajiH30M pocTa ro,o;HB- 
hhx noSeroB h HaKonJieHHH 3anacHoro KpaxMajia b tkhhhx jincTa. 
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TAEJIHIJA 1 


* 


M a k c h m a ji b h a h n o t e h n h a ji b h a h eekecibhocii 

r cyx. b. 

oiocEEiesa (H<X>) y bhaob com. Oleaceae, Mr C0«-——- 

”aC 


Ban 

reorpa^HHecKoe 

nponcxoHCAeHiie 

JKnSHeBiiaH JiopMa 

ftaTa HaCjiio- 
aeHHfl 

MaKCH- 

MaJibHan 

H<D 

Fraxinus mariesii 

IleHTp. Koran 

JlncTonaflHoe flepeBO 

18 V 

1970 

835 

Hook. 


20 V 

1971 

129 

F. ornus L. 

IOjkh. EBpona 

To »ce 

18 V 

1970 

710 


Man. A3 hh 


20 V 

1971 

152 

F. oxycarpa Willd. 

FOjkh. EBpona 


18 V 

1970 

517 

(KpHM) 


20 V 

1970 

117 

F. viridis Michx. 

CeB. AMepnKa 


15 V 

1970 

.460 



19 V 

1971 

87 

Ligustrum vulgare L. 

K)jkh. h Cpe«H- 

JlncTona^Hun (nony- 

14 IV 

1970 

180 


EBpona (KpuM), 

BeqE03ejieHHn) Kyc- 

20 IV 

1971 

97 


KaBKa3, CeB. 
A^pnKa 

TapHHK 




L. delavayanum Hariot. 

Kht8h (CirayaHb, 

BeqE03enemin Kyc- 

14 IV 

1970 

96 

lOHbHaHb) 

TapHHK 

18 IV 

1971 

95 

L. japonicum Ttiunb. 

flnoHHH, n-OB Ko- 

To *e 

15 V 

1970 

73 

pen 


10 VI 

1971 

73 

Pkillyrea angustifolia L. 

3an. CpeflH3eMBO- 

» » 

16 IV 

1970 

103 


Mopte 


11 VI 

1971 

69 

Ph. media L. 

Boct. CpeflnaeM- 

BeaH03ejicH0e flepeBo 

15 V 

1970 

77 


HOMOpbe i 

(flepeBue) 

17 V 

1971 

96 

Ph. latijolia L. 

To JK6 

BeaHoaejieHoe pp- 

16 IV 

1970 

42 


peBu,e (KycTapHrac) 

11 VI 

1971 

58 

Olea europaea L. 

CpeAH3eMHOMopbe 

BeqE03ejieHoe jjepeBO 

13 V 

1970 

36 



(flepeBne) 

12 I 

1971 

12 

Osmanthus fortunei 

rn6pnn 

BeqH03ejieHun Kyc- 

23 IV 

1970 

25 

Carr. 

TapHHK 

11 VI 

1971 

22 

O. fragrans Lour. 

Koran, THManan, 

BeBH03ejieHoe ne- 

10 VII 1971 

18 

HHRHfl, flnoHna 

peBu,e (KyCTapHHK) 

17 V 

1971 

25 

O. ilieijolia Mouili. 

flnoHua, TaHBaHB 

BenHoseneHun Kyc- 

12 V 

1970 

20 


1 

TapHHK (flepeBoe) 

10 XI 

1971 

15 


MHTeHCHBHocTb «J)OTocHHTe3a onpeflejisjiacb paflnoMeTpnqecKHM MeTOflOM 
no O. B. 3ajieHCKOMy, O. A. CeMnxaTOBOH, B. JI. Bo3HeceHCKOMy (1955) 
b jia6opaTopmjx ycjioBHHx (nocTOHHHan ocBenjeHHocTb 19 000 jiiokc), pa^no- 
aKTHBHocTb npenapaTOB H3Mepnjiacb cneT^HKOM T-25EOJL 

KpHBHe roflnqHHX H3M6EeHHH noTeHiiHaJibHon hht6hchbhocth <$oto- 
CHET63a CTpOHJIHCb HO BBJIHHHEaM ee y JIHCTbBB, Cp63aEEUX yTpOM 
(b 10 qacoB). 

MeioflEKa H3MepBHHH pocTa och roflHqBHx no6eroB h jincTbeB 6ujia 
oSbiqson. Beeson, b nepnofl pa3BnTns roflHqsux noSeroB E3 noqeK bo3o6hob- 
jieHHH, nepno^nqecKn perHCTpnpoBajiacb flJiHsa och no6era, fljmsa n nin- 
pnEa JincTbeB flo noJiHoro npeKpanjeHHH nx bh^hmoto pocTa. HaGjnofleHHE 
3a ce30HHHM pa3BHTneM pacTeHHz npoBOflnjincb no o6njenpnHHTon (feHOJio- 
rnqecKOH MeTo^HKe. fl,nnaMHKa HHKonjieHHH KpaxMaJia b thbeex jihcts onpe- 
flejiHJiacb peaKEjHeH JIiorojiH. 

IIoroflHHe ycJiOBHH 1970—1971 rr. b ochobhom 6hjih TnnnqHHMH ^jih 
nojiycyxnx cy6TponnKOB lOnmoro Gepera KpuMa. OflHaKo b 1971 r. Ha- 
6jnoflaJiacb pe^naE no HanpHjKeHHocTn (BsepBBie 3a nocjieflHne 42 ro^a) 
noqBeHHaH n B03flyniHaH 3acyxa. Be3floa<flHbiH nepnofl no cynjecTBy hjihjich 
c EEBaps no OKTflGpb. B xoJioflBMH nepnofl MHHHMajibHaH TeMnepaTypa bo 3- 
flyxa (b (feBpajie onycKajiacb flo —8.3°) Ha6jiroflajiacb 3BaqnTejibHo snate, 
qeM b 1970 r. 

Pe3yJEbTaTbI H oGcyJKACHHe 

OcoGeHHocTn roflHqHoro xofla noTeHn;HajibHOH HHTeHCHBHocTn <£oto- 
CHHT63a y H3yqeHHbix jincTonaflHHX bhrob ceM. Oleaceae noKa3aHH Ha pnc. 1 — 
3 n b Ta6ji. 2. OGHapyjKena cnen;H<j)HqHocTb BHemHHX npoHBJieHHH (Jotochh- 


2 * 
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TASM21A 2 

r o H in h u e iiaaeEeaua aau6oJibiHHX bojiuiuh a a m e c a u, noTeHuaajibHoft hht6hcbbhoctb ^OTOCHHieaa 

(b Mr CO, 1 °y x - B- ^ H K paxMajiOHaKonji6HHH (b 6ajiJiax, b CKoSaax) y Bipi ceM. Oleaceae 
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Phc. 1. ro^HHHLie n3MeueunH Han6ojibninx cyTOiHiix BeJiHHim (no uecnnau) noTeHipiajibHon 
HHTeHCHBHOCTH (|)0T0CHHTG3a B 1970 T. (7), B 1971 T. (2 Kpuean) h KpaxMaJiOHaKonJieHHB (3) 

y Fraxinus viridis. 

Cjieea no ocu opduHam — HHTeHCHBtrocTb (foTocnHTeaa n KojnraecTBO Kpaxuajia b Me30<j>nnjie jmcTa (b 6aji- 
Jiax no reHKejno, 1952 ); cnpaea — BejiHBnHH npnpocTa och no6era, roe no och a6cnacc — npnpocT aa 
1970 r. (odnocmopoHHJUi mmpuxoena) n 1971 r. ( deycmopoHHMi wmpuxoeKa). Ha ropilBOHTaJiBnblx (J>eHOJio- 
riraecKnx ochx: vxpHuu rtpyneon — Ha6yxaHHe noien; mpeysoAVHurt — noiaa jionHyjia; npxMoyaaJibHun 
6ej vimpuxoeKu — nepnon pocTa jmcTa; vepn mu npxMoyeoj ii>huk — nepnon MaKCHMajian nrn pocra jincra; 
npjiMoy20At>HUK c zopuaoKTriajihHou wmpuxoeKou — nepnon nBCTeHna; npuMoyeojnHUK c eepmUKCULbuoQ. 

mmpuxoeKou — nepnon njinnonomeHiia; eepmuHOjibHue cmpejimi — nepnon JincTonana. 


MaKCHMaJIbHOH II OT6HI(Ha JIbHOH (JlOTOCHHTeTHqeCKOH 3KTHBH06TH JIHCTbeB 
H3yqeHHbie npencTaBHTejiH poflOB pacnpe^ejinJiHCb CJieflyromHM o6pa30M: 

Fraxinus — mariesii —*■ oxycarpa —> viridis 

i 

Ligustrum — vulgare 

I 

Ligustrum — delavayanum -*■ japonicum 

I 

Phillyrea — angustifolia -* media -*■ latifolia 

l 

Olea — europaea 

I 

Osmanthus — fortunei —> fragrans —*■ ilicifolia. 
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ORHaKO BMcoKne BejiH^HHH noTeHi^HaJibEoro <jpoTocHHTe3a y HceHefi 

p CVX g 

(400—800MrC0 2 — 1 — : ), noJiyqeHHiie BecHofi 1970 r., Tpe6yioT ^onoji- 

HaC 

BETejIbBOE npOBepKH HX peajIbHOCTH. CKJiepOMOp^HHe B6qB036JI6Ebl6 CpeflH- 
seMHOMopCKHe h BOCTOEHoa3HaTCKHe npeflCTaBHTejin Phillyrea , Olea, Osma- 
nthus (b ocoSeEEOcTH npeflCTaBETejra avyx nocjiegEBx po^oB) HMejin Kpasse 
se3saqETejibEbte aOcoJiroTEue BejinqEBbi hht6hchbhocth <j)0T0CHHTe3a b Teqe- 
BHe rofla, cbohctB eHHbie, eo-bbahmomy, stem $EJioreHeTEqecKE 6 jie3kem 
poflaM n b ^ajieKOM reoJiornqecKOM npomjioM. 



Phc. 2. rojraiHhie H3MeueHHH HaH6oJibmHX cyTOHHux BejiHBHH (no uecflnaM) 
nOT0HII,HaJIbHOH HHTeHCHBHOCTU $OTOCHHT03a B 1970—1971 it. y Ligustrum, 

vulgare. 

06o3HaieHM Te we, hto a Ha pnc. 1. 

HccjieflOBaHEEME ryTTeH6epra e Bypa (Guttenberg, Buhr, 1935) cmae- 
qeHH He3HaqHTeJibHHe aScojnoTHbie BejiEqBHH hhtohchbeocth <J»0T0CEHTe3a 
y Olea (37 Mr C0 2 /flM z /qac) e Phillyrea (okojio 12 Mr C0 2 /flM 2 /qac.). Abtoph 
nojiaraioT, eto Heo6ecneqeHBocTb BJiarofi b jiothee nepnofl oc;ia6jiHeT accnME- 
JiapiK) cpeflH3eMBOMopcKBX pacTesEB. Be3ycjiOBEo 3acyxa 3HaqHTejibHo 
BJIHHeT Ea a6cOJIIOTHbie BejIBEEHM $OTOCBBTe3a, qTO MHHarjIHflHO BEflHM E3 epaB- 
BeEEfl KpEBbIX E3MeHeBEfl EET6ECEBEOCTE <$0T0CHHTe3a B TeqeHEe 1970 E 
KpafiHero no BanpEHteHEio 3acyxE 1971 ro^a. OflHaKo bo Bcex cJiyqanx, se- 
3aBECEMo ot ro^a BaOjiiofleHBH, ot reorpa^HqecKoro nponcxojKfleHBH be^ob 
e ex rE^po(|)EJibBocTE (KcepoMe3o<j)HTH), Bee H3yqeBHBie saME BeqH03ejieHbie 
gpeBecHue pacTeEEE HMejra no cpaBEeEEio c jmcTonagEUME b OoJibmen ejie 
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MeHbraefi cTenera hh3Khh ypoBeHb <$0T0CHHTe3a h MHoroBepmHHHyro KpHByro 
ero H3M6E6EHH b TeqesHe ro^a. M3Mes6HEH <|)0T0CHHTe3a b TeqesHe ro^a 
y H3yqeEBHX JIHCTOHaflHblX BHflOB EpeflCTaBJieHH HeTKOH O^EOBepHIHEEOH 
KpHBOH C BbtCOKOE aCCHMHJIHQHOHHOH aKTHBEOCTbK) JIHCTbeB B EepHO/I EX 
BeceBHero pocTa. ITo-BHflHMOMy, y jracTonaaHHX pacTeHHH nponcxoflHT oqesb 
fibicTpoe cTapeHHe <£oTocHHTeTHqecKoro aBEapaTa h noaTOMy hm Heo6xoflHMo 
B KOPOTKHH EepHOfl CEET63EpOBaTb BCe HeoSxOflHMHe BeiE,eCTBa flJIH BOpMaJIb- 
HOH JKH3He^eHTeJIbHOCTHi OflHHM CJIOBOM, qeM KOpOqe EepHOfl pOCTa H pa3BH- 
thh, TeM 6oJiee ycnJiHBaeTCH <$0T0CHHTeTHqecKaH paSoTa JincTa. 

HccjieflOBasHHMH M. H. HpejiamBHJiH (1971) Tan nee EOKa3aso, eto 
BeqB03ejieHHe pacTesHH hmbiot BH3Kyro aseprHio <J)OTocHHTe3a. HanSoJiee 
BH3KHH ypoBesb (|»oTocHBTe3a Hpiicym, eo ^pejiamBHjra, xbohhhm apeBec- 
hhm pacTesHEM, 3aTeM, b EopHflKe B03pacTaHHH ero 3HeprHH, BeqB03ejie- 



Phc. 3. roflHiHtie H3MeHeHHH HaHOoJibnmx cyroraux BejiHiHH (no MecaaaM) noTemiHajibHOH 
HHTeHCHBHOCTH $OTOCHHTe3a b 1970—1971 it. y Osmanthus ilicijolia. 

06o3HaieHnn Te me, hto h Ha puc. 1. 


hum JiHCTBeHBHM, 3aTeM JiHCTOEaflBHM flpeBecBHM Eopo^aM. HanGojibrnefi 
aHeprHefl <$0T0CHHTe3a oTJiHqaroTCH oflHOJieTHHe TpaBHHHCTue bh^h. Cjieflo- 
BaTeJibHo, BeqH03ejieHHM pacTeHHHM, no cpaBEesHio c 3 bojik>e;hohho npo- 

rpeCCHBHHMH JIHCTOnaflHHMH, CBOHCTBeE 6oJiee HH3KHH (J)OTOCHBTe3, B03- 

MO>KHO COXpaEHBEIEE CBOH EpHMETHBBHe «pejIHKTOBHe» qepTH CO BpeMeB 
npomjibix reoJiornqecKHX anox. /(jih H3yqeHBHX npeacTaBHTeJiefi ceM. Mac- 
jihbbhx b npeaejiax po^a xapaKTepHa 6jiH3KaH BanpaBJieHBocTb roanqBHX 
H3MeHeHHH HHTeHCHBBOCTH (|»OTOCHBTe3a. CjieflOBaTeJIbHO, <J)OTOCHBTeTHqeC- 
K3H pHTMHKa JIHCTa flpeBeCEHX pacTeHHH TeCBO CBE3aEa C CHCTeMaTHqeCK OH 
EpHEaflJieJKHOCTbK) BHflOB. 

06ni,eH3BecTHo, eto Ha aScoJiioTHbie bcjiheheu EOTeHn;HajibHOH hht6hchb- 
HOCTH <f>OTOCHHTe3a pacTeHHH H rOflHqHUe H3MeHeHHH aCCHMHJIHIJHOHHOH 
aeHTejIbHOCTH JIHCTbeB BJIHEeT KOMEJieKC BHyTpeHHHX H BHeiEHHX (JaKTOpOB. 
CjIOJKHOCTb B03fleHCTBHH Ha <|)OTOCHHTe3 KajKflOrO H3 (JaKTOpOB H B3aHMOOT- 
HomeHHH MejKay hhmh h o6ycjioBJiHBaioT pa3JiHqHyio CTeneHb peajm3anpH 
EOTeHEIHaJIbHHX B03M0/HH0CT6H aCCHMHJIHI^HH y pacTeHHH. 

Tan, b HaniHX onbiTax npocJiejKHBaeTCH onpeaejieHHaH h aoBoabHo qeTKaH 
CBE3b Me>K,ay MaKCHMaJibHofi BeJinqHHOH <|»0T0CHHTe3a b TeqeHne roaa h nepno- 
flOM HHTeHCHBHoro pocTa noCeroB, a TaKHte HaKonJieHHeM b jihctbux BeqHO- 
aeJieHux h jmcTonaaHHX apeBecHtix pacTeHHH 3anacHoro KpaxMaJia. V BCex 
H3yqeHHHX HBMH BHflOB MaKCHMaJIbHaH <j)OTOCHHTeTHqeCKaJI aKTHBHOCTb 
JIHCTbeB Ha6jnoaaJiacb b nepnoff MaKCHMa jibhux npnpocTOB JIHCTbeB h och 
no6era. ^jih cpeflH3eMHOMopcKHX BeqH03ejieHHX reMHKcepo$HTOB (MacJiHHa, 
<|>HJiJiHpeH) oh a npHXOflHJiacb Ha hhihe, ^jih BOCToqHoaanaTCKHX ocuaHTycoB 
h SnpioqnH Ha Man—moHb, a ^jih JiHCTonaflHux bh^ob (6npioqHH, aceHefi) 
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Ha anpejib—Man. CsiemeHHH MaKCHMajiBHHx BejinqHH <|)0T0CHHTe3a b 1970 — 
1971 rr. 6hjih o6ycjioBJieHH pa3JinqHHMH b MeTeopoJiomrecKHX ycjiobhhx 
3thx jieT Ha6jiiofleHHH. Cbhhb $0T0CHHTe3a c poctom h pa3BHTHBM BereTa- 
thbhoh cffiepn pacTBHHH oTMeqeHa b JiHTepaType (JTk)6hm6hko, 1935; Koho- 
BajioB h flp., 1959). C. C>a3HJioBa (1960) onpefleJiHJia, hto y MHHflaJiefi, KaK 
h y HceHefi b HameM cayqae, BereTaTHBHue hsmbhbhhh (|»OTocHHTe3a npe/j- 
CTaBJieiim qeTKo BtipaaceHHOH oflHOBepniHHHofi itpHBon c MaKCHMyMOM b paH- 
Hne nepHDflH pasBHTHH pacTeHHH (cepe^HHa Man). B nocJieayiomeM xo^e 
BereTan;HH hhtbhchbhoctb <£oTocHHTe3a CHHataeTCH. Y ^jihtbjibho BereTHpyio- 
mHX pacTeHHH (KaKHMH B HamHX OHHTaX HBJIHIOTCH CySTpOHHqeCKHe BeqHO- 
aeJieHHe) <£oTOCHHTe3 nomiHcaeTCH MeHee pe3Ko. /I,Jin BeqHoaejieHux h jihcto- 
naflHHX flpeBecHHX pacTeHHH oqeBHflHa cboh cnen;H<|)HqecKaH H3MeHqnBOCTB 
HeHTejiBHoCTH $OTOCHHTeTHqecKoro annapaTa b xo^e BereTaijHH, ho MancH- 
MajiBHan (JoTocHHTeTzqecKaH bkthbhoctb bthx 3 Byx rpynn pacTeHHH npn- 
xoflHTCH, KaK npaBHJie, Ha nepnofl HHTeHCHunoro pDCTa hx no6eroB, npzqeM 
y JiHCTonaflHHx bh^ob OHa 6oJiee BupaateHa. 

Pa3BHTH6 reHepaTHBHofi c$epH pacTeHHH TaKHte OKa3HBaeT onpe^ejieH- 
Hoe BJIHHHHB Ha <|)OTOCHHTe3 H3yq6HHBIX BHflOB, XOTH H M6HBHI6e, qeM BJIHH- 
HH6 BereTaTHBHOH C(|iepBI. y (jpHJIJIHpefi H MaCJIHHH eBHOneHCKOH IIB6T6HHO 
He CTHMyjinpyeT $otochht63 JiHCTBeB, y MacjiHHH npH nepexo^e b <£a3y 
pBeTeHHH <|)OTOCHHTe3 flaace na^aeT. Y ocMaHTycoB ate, HaoSopoT, npn 3a- 
n;BeTaHHH bh^ob hht6hchbhoctb (|»0T0CHHTe3a noBHmaeTCH, oflHaKo nocjie 
pBeTeHHH OHa CHosa na^aeT. C C03peBaHneM hjioaob, KaK irpaBHJio, hhtchchb- 
hoctb <|)OTOCHHTe3a noBHmaJiacB y Bcex H3yqennHX njioflOHocHmHX bh^ob. 

HaKonjieHne 3anacoB KpaxMaaa b xJiopeHXHMe JiHCTteB hbjihbtch pe- 
3yjIBTaTOM HX (|)OTOCHHTeTHqeCKOH fleHTejIBHOCTH H B TO ate BpeMH KOCBeHHO 
MOateT BJIHHTB Ha 3TOT BaatHHH <J)H3HOJIOrHqeCKHH npopecc. 

HMeioTCn npoTHBopeqHBue flaHHue o bjihhhhh HaKOHJieHim accHMHJiH- 
tob b JiHCTe pacTeHHH, b qacTHocTH KpaxMaJia, Ha hht6hchbhoctb $otochh- 
Te3a. OflHaKO M. H. HpenaniBHJiH (1941) h E. PaCnHOBHq (1951) npnflaioT 
6oJiBmoe 3HaqeHne bjihhiihio Ha <|)0T0CHHTe3 THiia yrjieBOflHoro o6MeHa 
pacTeHHH. Y xex pacTeHnn, H36biToqHHe yrJieBOflbi kotophx npeBpanjaioTCH 
b KpaxMaa, peate CHHataeTCH $0T0CHHTe3 npn naKonJieHHH accHMHJinTOB, 
3 to cHHHteHne qanje oTMeqaeTCH y pacTeHHH, HaKamiHBaiomHx caxap. 3a- 
xanBHHp c coTpyflHHJtaMii (1971), Hccjieflyn HeKOTDpue TpaBHHHCTBie bii^bi, 
HauiaH, hto p;jih pacTeHHH «caxapo3Horo THna» xapaKTepHa othochtcjibho 
HH 3KBH HHTeHCHBHOCTB <|)OTOCHHTe3a, flJIH KpaXMajIOHaKOHHTeJieH Hte — 6o- 

jiee bbicokbh. 

IIo HamHM Ha6jnofl,eHHHM, H3yqeHHHe «KpaxMajiBHHe» npep;cTaBHTe.TH 
ceM. MacaHHHBix HMeioT pa3JiHqHyio hht6hchbhoctb (J)OTOCHHTe3a. /(cnpecciin 
H HOflBeMH JHHTeHCHBHOCTH <$OTOCHHTe3a COHpOBOat^aiOTCH, KaK HpaBHJIO, 
p;enpeccHHMH n noflieMaMH b HaKonjieHHH KpaxMaJia b tkbhhx JiHCTa. Ot- 
ciofla h cnBn;H$HqHOCTB b pnTMHKe KpaxMajioHaKOHHeHiiH y Beqno3ejieHBix 
h JiHCTonaflHHX bh^oh ceM. Oleaceae. Y BeqH03ejieHHx h JiHCTona^Hux flpe- 
BecHux pacTeHHH npncyTCTBHe KpaxMaJia b tkbhhx JiHCTa oTMeqeHo b Teqe- 
Hne npoflOJiatHTeJiBHoro nepnofla hx Bereiapira: ot 6 — 8 (Osmanthus fortunei), 
flo 12 Mecan;eB ( Phillyrea latifolia), y JiHCTonaflHHX bh^ob — ot 3 ( Fraxi - 
nus mariesii ) flo 6—8 MecnpeB (Fraxinus ornus, Ligustrum vulgare). 

BeqH03ejieHHe reMiiKcepotjiHTH H3 BocToqHoro CpeflH3eMHOMopbH (Mac- 
JIHHa, (|)HJ]JIIlpeH IHHpOKOJIHCTHaH H CpeflHHH) HMeiOT He3HaqHTeJIBHbie KOJie 6 a- 
hhh coflepacaiiHH KpaxMaJia b jihctbhx b TeqeHne ro^a. Oh coxpaHneTcn 
B TKBHHX JiHCTa Ha HpOTHHteHHH HOHTH BCerO TOfla, HCHe3aH C HaCTynJieHHeM 
noHHHteHHtix TeMnepaTyp hjih 3acynuiHBoro nepnofla (MacjiHHa). Cjiep;yH 
xofly H3MeHeHHH HHTeHCHBHocTH <£oTOCHHTe3a, co^epataHHe KpaxMaJia y 3thx 
BHflDB HMeeT 2 3HM6THHX nOflbeMa: B OCeHHe-3HMHHH Hepnofl (ceHTHSpB — 
HeKa 6 pB — Olea europaea ; hoh6pb— HHBapB — Phillyrea media) h BeceHHe- 
JieTHHH. (pHJIJIHpeH y3KOJIHCTHaH H3 SanaflHOTO CpeflH3eMHOMOpBH H BeqHO- 
3ejieHHe KcepoMe3o$HTBi c noHHateHHOH 3hmoctohkoctbio h3 ryMH^HHX 06 - 
jiaeTen Boctokhoh A3hh (SnpioqHHH, ocMaHTycbi) hmciot 3 — 4 BBrpaateHHHx 
noflBeMa KpaxMajioHaKonJieHHH b jihctbhx b TeqeHne ro^a: b HeKOTopne 
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Temitie nepHopu 3Hmh (HHBapb—<JieBpajib), b BeceHHe-JieTHHH nepnofl (paic 
npaBHJio, no aBrycTa) h b HeKOTopue MecHpai oceHH (okth6pb —Hon6pb). 
HcneaHOBeHne KpaxMajia H3 jihctbbb y 9thx bhaob coBnaflajio c EOHHHtesHeM 
TeMnepaTyp 3hmoh (<$HJiJiHpeH y3KOJiHCTBaH, 6npioTOHa HnoHCKaa, 6. flejia- 
b3hh, ocMaHTyc OopqyHa, o. ^ymncTUH, o. nafly6oJiHCTHfi), MaKCHMyM hh- 
T6ECHBHOCTH (|)OTDCHET63a JieTOM (<J)HJIjmpeH y3KOJIHCTHafl, OCMaHTyC <t»Op- 
qyHa), jibtbhm hjih 3hmhhm i^bbtchhbm h njioflOHomeHHBM (i|»hjijihp6h y3KO- 
jiHCTEafl, 6npioqHHa HEOECKaa, 6. flejiaBBHH, ocMaHTyc naflySoJincTHbra). 
IIpHMBqaTBJIbHO, HTO H3 OCMaHTyCOB y HaH6oJIBe yCTOHHHBOrO K HH3KHM H 
bhcokhm TBMnspaTypaM BHfla 0 . fortunei o6HapyjKBHo TOJibKo 2 no^beMa 
KpaXMaJIOEaKOIIJIBEHH B JIECTbHX. 

y JiHCTonaflEHx 6opeajibEHx bh^ob KpaxMaji b jihctbhx HaKanjiEBaeTCH 
EpBHMyni,eCTB6EEO B MaB — HI0JI6, a y Cp6flH36MEOMOpCKHX HC6B6H ( FrdXi - 
nus oxycarpa, F: ornus) h BOCTOEBoa3HaTCKoro ecbee MapH63a Ha6JnoflaJicH 
BTOpofi E0flT>eM HaKOnJIBHHH KpaXMaJia OCBHbK) (ceHTflSpb — OKTH6pfi) EBpBR 
JIHCTOEaflOM. y SHproEHHH o6hKHOB 6BBOH sa EpOTHJKBBHH EOETH BC6E BBrB- 
TapHH (c MapTa eo okth6pb) b jihctbhx EpncyTCTByBT eoeth ebesmbbeob kojih- 
HecTBo KpaxMajia. Hcebsbobbehb KpaxMajia saSjiioflajiocb c sacTyEJiBBHBM 
EOBHJKBBBHX TBMEBpaTyp (6HpiOEHEa oShKBOBBBBBH) H BaCTyEJieBHBM 3a- 
cyEiJiEBoro JiBTsero nepnopa (hcbbh). CjieflOBaTeJiLno, bcjih y BeqB03eJieHHX 
BHflOB BaS^ioflaeTCH cMBBiasBaH (|)yBKpHOBaJibHaH pojib 3aEacsoro KpaxMajia, 
TO y JIHCTOnaflEHX — KpaxMaji KaK EpOflyKT <$OTOCHETe3a hmbbt ebtko bh- 
paateBEOe EpHCHOCoSHTeJIbEOe 3aiEHTH06 3EaE6BH6. 
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SUMMARY 

The article presents the results of comparative investigations of seasonal rhythms 
of photosynthesis intensity in leaves of evergreen and deciduous species of the Oleaceae 
family of different geographical origin correlated with the analysis of yearly shoots’ 
growth and the depositing of storage starch in leaf tissues. 

Specificity of external manifestation of assimilative activity of leaves in evergreen 
and deciduous arboreous plants introduced in Crimea has been found. 
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0 TAKCOHOMHHECKOfl CTPYKTYPE POflA 
POLYGON'A TUM MILL. 

L. 1. ABRAMOVA. ON THE TAXONOMICAL STRUCTURE OF THE GENUS 

POLYGONATUM MILL. 

B CTaTbe naH kohcugkt pona Polygonatum Mill, b cBeTe coBpeMeHHLix 3HaHHH no ch- 
CTeMaTHKB KyneH c mnpoKnu Hcnojib30BaHHeM MaTepnaJiOB aBTopa. II pn H3yqeHHH takco- 
HOMHiecKOn CTpyKTypti pona b ochobhom HCnojib30BaHU npHHpHnu, npeHJiojKeHHLie Be- 
KepoM n B. JI. KoMapoBUM. Por coctoht na 3 ceKpHfi: Polygonatum, Verticillata h Oppo- 
sitifolia. Cokreh Polygonatum BKJiionaeT 5 pnjjoB, H3 KOTopux Multipedicellata onncaH 
no peayjibTaTaM H3yqeHHH TponniecKoro Bnna P. laoticum. IIoHpaaflejieHHe ceKpHH Verti- 
■cillata n Oppositifolia npeflnpHHHTo BnepBue; b cocTaBe nepBofi onncaHO 4 pajja: Verticil¬ 
lata, Sewerzowiana, Sibirica, Grandlflora, b cocTaBe BTopofi — 2 pnga: Oppositifolia n 
Pseudooppositifolia. Mopi^onornnecKoe onncaHne TaKcoHOB ponoJiHeHO CBepeHHHMH, nojiy- 
qeHHHMB npn nx KapnonornnecKOu nayneHna (A6paMOBa, 1971, 1973). 

TaKcoHOMHaecKaa CTpyKTypa po^a Polygonatum Mill, em;e msjio npn- 
BJieKajia k ce6e BHHMaHne HCCJieflOBaTeJiefi. B cncTeMaTHKe KyneH oShuho 
ncnoJiL3yeTCH flenenne, 3anMCTBOBaHHue H3 eflHHCTBeHHoro oScToffreJib- 
Horo hx onncaHHH, npeflnpHHHToro BenepoM (Baker, 1875) b mhpobom 061.- 
€Me. Xoth ko BpeMeHH H3flaHHH 3Toro Tpy^a o6i>eM po^a 6hji Hep;ocTaToqHO 
BHHBJieH, paCoTa Eenepa h cefiqac He noTepHjia CBoero 3HaqeHHH. OcoSyio 
ate n;eHH0CTb npeflCTaBJineT npaBzJiBEo ycTaHOBjieHHHH ee aBTopoM npHHRira 
oGbeflHHeHHH BHflOB BHyTpH pOfla HO THHy JIHCTOpaCnOJIOH<eHHH. CoOTBeTCT- 

BeHHo pofl noflpa3flejmeTCH Ha 3 ceKRHH: oqepeflHOJiHCTHue, MyTOBqaTOJiHCT- 

Hbie. h cynpoTHBHOJiHCTHHe KyneHH. IlpH3HaHHe jincTopacnojio>KeHHH Befly- 
irhm npH3HaKOM He hbjihbtch CJiyqafiHHM h OTpa?KaeT ycTonqHBbie cbh3h 
M e>Kfly HOJiOHteHHeM JincTbeB h ApymMH npH3HaKaMH, KOTopue hoctohhho 
coxpaHHioTCH Ha BceM npoTHmeHHH bhhobhx apeajioB. KoppejiHTHBHHe 3a- 
BHCHMOCTH He OrpaHHqHBaiOTCfl BereTaTHBHHMH HpH3HaKaMH H OflHOBpeMeHHO 
pacnpocTpaHHioTCH Ha Tanne npraHaKH, Han KOJinqecTBo RBeTKOB, pa3Mep 
o6mero n;BeToHoca, oKpacna, <$opMa h pa3Mepn oKOJiopBeTHHKa. IIoaTOMy 
Hejib3H corjiacHTbCH c II. T. TopoBbiM h H. C. naBJioBofi (1969 : 94), hto 
K jiaccH(J)HKaH;HH Eenepa He MoateT 6HTb ecTecTBeHHofi H3-3B Toro, hto oHa, 
no hx MHeHHio, OHHpaeTCH Ha op;hh eflHHCTBeHHtiH npH3HaK — xapaKTep pac- 
HOJIOHteHHH JIHCTbeB. 

EoJiee no3flHHe paSoTii, KacaiomnecH BonpocoB cncTeMaTHKH (Farwell, 
1915; Nakai, 1943; Ohwi, 1965; Hara, 1966, 1971) h KapnoJiorHH po^a 
Polygonatum (Suomalainen, 1947; Therman-Suomalainen, 1949; Therman, 
1953a, 6, 1956; Kumar, 1959, 1960; Mehra, Pathania, 1960; Kawano, litis, 
1963; Inoue, 1965; A6paMOBa, 1971), npHMo hjih KOCBeHHo nop;TBep)KflaiOT 

oGoCHOBaHHOCTb TaKOrO CeKRHOHHOrO ^BJieHHH. 

B noflaBJiHiomeM SoJibmHHCTBe ((uiop h onpefleJiHTejien bhum btoto po^a 
oGbeffHHHiOTCH no JiHCTopacnoJioateHHio b 2 hjih 3 xopomo pa3JiHqaioin;HecH 
rpynnH (Hooker, 1892; KoMapoB, 1901; KoMapoB, Kjio6yKOBa-AjiHcoBa, 1931; 
Lecomte, 4934; KHoppHHr, 1935; Ohwi, 1953, 1965; Bopoihhjiob, 1966, h 
AP-)- 
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HcnoJib3yH HaKonHBnmecH k HaCToameMy BpeMeHn flaHHue, 3 th rpynnu 
MOJKHO 0XapaKTepH30BaTb flOCTaTOTOO HOJIHO C yaeTOM pa3JXHTOHX npn- 
3H3HOB. Iloc.ieflOBaTejibnoeTb hx pacnojioHteHHH b H3BecTHofi CTeneHH onpe- 
jteflaeTCH TaKcoHOMHqecKHM 3HaqenneM oTAeJibHHx npH3HaKOB. 

OqepeflHOMy JincTopacnoJiojKeHHio y KyneH conyTCTByioT: qncjio pBeTKOB 
•ot 1 po 10 (y bhaob, npoH3pacTaK)n^HX b CCGP — ot 1 ao 5); okojioi^bsthiikh 

OT BOpOHKOBHflHLIX H KOJIOKOJIbqaTHX flO Tpy6qaTHX C BepeTHJKKOH, Hpn Bapb- 
HpOBBHHH flJIHHH OKOJIOIJBeTHHKa OT 0.6 AO 3 CM; OKpaCKa HX 6eJiaH C 3eJieHO- 
BaTilMH AOJIHMH OTTHSa; npHpBeTHHKH JIHCTOBHAHHe, HJieHqaTHe, pyAHMeH- 
TapHue b (JiopMe mniiHKOB hjih OTCyTCTByiQT; jihctlh tohkhb, ot npoAOJiro- 
sanix ao mHpoKooBajibHbix; ctb6jih npiTHOCTOHqne hjih HaKJiOHHue; KopHeBHm,a 
B6TBHIAH6CH , QT H6TK OBHAHHX A 0 IJHJIHHAPHqeCKHX; HJIOA — TGMHO-CHHHH 

nroAa; ocHOBHoe qncjio x = 9, 10; KapnoTHH othochtojibho CHMMeTpnqHHH, 
xpoMocoMu KpynHHe. 

y bhaob c MyTOBqaiHM JiHCTopacnoJiD>K8HHeM qam;e Bcero no 2 npeTKa 
Ha ABeTOHoce, h tojibko y hgkotophx — ao 8 — 15; okojioabothhkh Tpy6- 
qaTne, ot 0.8 ao 2.2 cm pn., 6ejme c sojighobbtumh aojihmh 0Trn6a hjih po30- 
BaTne; npHijBeTHHKH HJieHqaTHe, npn nJioAax — onaAaiomHe; jihctbh tohkho, 
jiHHeHHHe hjih JiHHeHHo-JiaHn;eTHue, peate ranpoKOJiaHAeTHue; CTe6jiH npuMO- 
•CTOHqne hjih JinaHOBHAHue; KopHeBHma AHJiHHApnqecKHe, c bhthhythmh 
Mea<Aoy3 jihhmh, peAKo — y3JioBaTHe; hjioa — qepHan hjih KpaCHan HroAa; 
ocHOBHoe qncjio x = 13, 14,15; napHOTHn a CHMMeTpnqHHH, xpoMocoMu MeHbme 
no pa3MepaM, qeM y KyneH c oqepeAHHM JiHCTopacnoJio>KeHHeM. 

BhAH C CynpOTHBHHMH JIHGTbHMH 6HBaiOT MHOTO- HJIH OAHOpBeTKOBHMH; 
OKOJioijBeTHHKH y hhx Tpy6qaTne hjih TpySqaTHe c nepeTHjKKofi, 6ejine, 
■C KpaCEOBaTHMH JKHJIKBMH, JKejITOBaTHe HJIH p030BBTHe; npHIJBeTHHKH He- 
H3HecTHu; hhgtbh kojkhctho, aJiJiHUTnqecKne, npo,ioJiroBaTiae hjih TOHKne, 
JiHHeHHHe; CTe6jiH HaKJioHBHe hjih npHMocTOHqne; hjioa — KpacHaH HroAa; 
ocHOBHoe qncjio x = 15; KapnoTHn acHMMeTpnqHHH. 

B. JI. KoMapoBHM (KHoppHHr, 1935) poA Polygonatum b o6beMe (Juiopn 
CoBCTCKoro Coio3a penmen Ha 5 dhaob, KOTopne oSbeAHHHioT 6jihbkqpoa- 
CTBeHHne 3KoJioro-reorpa$HqecKHe pacH. TpyAHocTH toehoto pa3rpaHHqeHHH 
Phaob 3aKJiioqaioTCH npeatAe Bcero b tom, hto bhabmh, npoH3pacTaio- 
iahmh b CCCP, He HcqepmiBaeTCH Bee 6oraTCTBo BHyTpnpoAOBHX poACTBeH- 
hhx CBH36H. TeHeTHqecKaH HeoAHopoAHocTb h HepaBnopeHnocTb ycTaHOB- 
JieHHHX PHAOB o6yCJIOBHJIH HCn0JIb30BBHHe HpH HX 060 CH 0 BaHHH pa3HHX 
npH3HaKOB. B KaqecTBe BeAymnx npH3HBKOB hbmh paccMBTpHBaioTCH: jihcto- 
pacnoJioiKeHHe, <$opMa CTe6:iH h KopHeBHma, npHijBeTHHKH, qncjio ABeraoB 
na HBCTOHoce, <j)onMa oKOJiopBeTHHKa. 

J],jih yToqHeHHH CHGTeMH KyneH npeACTaHJineTCH n;ejiecoo6pa3HHM, 
BO-nepBHX, COBMeCTHTb HpHHpHHH HX TaKCOHOMHqeCKOTO H0Apa3ACJieHHH, 
npeAJioateHHHe BenepoM h KoMapoBHM, bo-btophx, nepecMOTpeTb TaK- 
coHOMHqecKyio opeHKy nuAejien hhx hmh rpynn h, B-TpeTbnx, BHecTH HeKOTo- 
pne H3M6HeHHH B COCTaB AHarHOCTHqeCKHX npH3H3KOB. 

Hejib3H He cqHTaTbCH c TeM, hto HaABHAOBHe thkcohh, ycTaHOBJieHHHe 
BeKepoM (1875), hbjihiotch 3bkohhhmh h npHopHTeTHHMH. B o6ni,eM ohh 
npaBHJibHo OTpaataioT CTpyKTypy peAa, h otkb3 ot hhx He hhxoaht enpaB- 
ABhhh. 

B CBH3H C 3THM B03HHKaeT BOHpOC O A e HCTBHTejIbHOM THKCOHOMHqeCKOM 
paHre ceKAHH Benepa — Polygonatum ( = Alternifolia Baker), Verticil- 
lata Baker h Oppositifolia Baker. Ecjih ncxoAHTb H3 Mop^oJioinqecKHx h 
K apHoJiornqecKHX oTJinqHH, to ho KOMHJieKcy npH3HaK0B hx mojkho paccMaT- 
pHBBTb KaK CBMOCTOHTeJIbHHe pOAH. OAHaKO TaKOMy pemeHHIO npoTHBopeqHT 
-OAHHaKOBHH HJIBH CTpoeHHH HjBeTKOB y HpeACTaBHTejiefi Bcex Tpex CeKAHH 
h, rjiaBnoe, to, hto b HHKTopacnoJioHteHHH h b npnuHaKax KapnoTHHOB Ha- 
€jiK»AaioTCH oTqeTJiHBHe h nocTeneHHHe nepexoAH Me*Ay hhmh. 

Tan, y Bcex bhaob ceKpHH Polygonatum H3BecTHo tojibko oqepeAHoe 
jiHCTopacnoJioateHHe, ho y*e h ceKpHH Verticillata Tanoe eAHHoo6pa3He na- 
pymaeTCH. CpeAii MyTOBqaTOJincTHHX KyneH oahhm h 3 oTJinqHTeJibHHx npfi- 
3H3K0B P. sewerzowii cjiy*aT 2 hhjkhhk oqepeAHHX hihpokhx JiHCTa. B Kapno- 
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THne 3Toro BHfla HMeeTCH xpoMOcoMa co btoph^hoh nepeTHJKKofi Ma c Mopijio- 
jiornqecKH cxopHan c xpoMocoMaMH, TaKHie co btophhhlimh nepeTH/KKaMH, 
xapaKTepHHMH ^jih KapnoTHnoB THna P. latifolium. IIpHBefleHHHH npnMep 
npeflCTaB^neT cjiyqan 3aKpenjieHHoro cMemaHHoro JiHCTopacnoJio>KeHHH 
y oflHoro H 3 bh^ob ceKijHH Verticillata. Hepe^Ko y^aeTCH Ha 6 jnoflaTB h co- 
BepmeHHo flpyroe HBJieHne. Ilpn KyjiBTHBnpoBaHHH P. roseurn b otkphtom 
rpyHTe Ha TeppHTopnn EoTannqecKoro HHCTHTyTa AH CGCP OTflejiBHtie 
3K36MIIJIflpbI HM 6 JIH OHepe^HBie JIHCTBH, HCKJIIOqaH BepXHIOIO MyTOBKy. IIo BC 6 M 
OCTaJIbHHM npH3HaKaM (<f)OpMe JIHCTa, CTpoeHHIO pBeTKa) 3TH paCTBHHfl 06 - 
HapyjKHBaJiH cboio npHHaflJieHtHocTb k P. roseum. 

B CBH3H C He6jiarOn{IHHTHHMII KJIHMaTHqeCKHMH H noqBeHHHMH yCJIO- 
bhhmh P. sewerzowii b JlenHHrpape BtipamHBajiCH tojibko b opaHHtepee, r^e 
pacTeHHH noqTH Bcer^a hmbjih MeHbmne pa3MepH h oqepe^Hoe jracTopacno- 
JioiKeHHe. B to j«e BpeMH hhjkhhg jihctbh ocTaBajmcB hihpokhmh JiaHpeTo- 
BHflHHMH, BepXHHe — y3KHMH JIHHeilHLIMH. 06pa3I],I>I CO CXOflHBIMH HpH- 
3if&KaMH BCTpeqaiOTCH h b rep6apHH, BH3HBaH comhchhh othochtgjibho hx 
npHHaflJieaiHocTH k uaKOMy-TO onpe^ejieHHOMy BH^y. 

Bo «<t>Jiope BoCToqHHX rHMajiaeB» (Hara, 1971) oTMeqaeTcn H 3 MeHqnnocTb 
P. verticillatum b oTHomeHHH innpHHU jihctb, qncJia jihctbcb h MyToBKe, 
flJiHHH pBeTOHOJKeK h pa3Mepa ijBeTKa, npHBepeHBi <|)oTorpa<|>HH pa3HHX 
3K36MnJiHpoB 3Toro BHfla, npoH3pacTaioiii,nx b npe^eJiax Hccne^oBaHHOH 
MecTHoCTH; Ha pnc. 12 ^aHa <J>oTorpa<|)HH pacTeran c qacTHqHo oqepepHHM 
JIHCTOpHCHOJIOJKGHHGM. 

BCG H3^05KGHHHG <J>aKTH CBHfleTeJIBCTByiOT B HOJIB3y 6oJiee H033HGT0 
060 C 06 flGHHH BHflOB C MyTOBHaTBIM JIHCTOpaCnOJIOyKGHHGM B CHCTGMe pORa 

Polygonatum h o bgpohthom npoHCxojKpeHHH hx ot bh,hob c oqepeflHHMH 
JincTbHMH. OflHOTHHHocTb CTpoeHHH pBeTKOB y KynGH H3 cgkh;hh Verticil¬ 
lata npocjiGJKHBaeTCH ropa3,n;o oTqeTJiHBee, qGM b RByx jjpyrnx ceKijHHX. 
TeM 6 oJiee hto btophehoctb MyTOBqaToro JiHCTopacnoJiojKeHHH HaxoflHT cbog 
oSoCHOBaHHG H B 3BOJHOPHOHHOH MOp<J>OJIOrHH paCTGHHH (TaXTajJJKHH, 1948). 

H3MeDeHHG MHCJia JIHCTbeB B MyTOBKe y KyneH, HO-BHflHMOMy, 3aBHCHT 
OT BHCOTHOH HpHypoqGHHOCTH MBCTOHpOH3paCTaHHH H OT CTGHGHH OCB6U],6H- 
hocth. Bonpoc o npnpoflG bo3hhkhobghhh MyTOBqaToro JiHCTopacnoJiojKeHHH 
y HHX G1HG COBGpmGHHO He H3yqeH. 

06m,nx KapHOTHHHqecKHX npH3HaKOB y bhp;ob cemjnii Polygonatum h 
Verticillata oTHocHTeJiBno. Majio, h sto b nepByio oqepe,n;b KacaGTCH qncjia 
xpomocom. Ecjih ,hjih ceKpHH Polygonatum xapaKTepHo x = 9, 10, to b ceK- 
h,hh Verticillata o 6 biqHo BCTpeqaiOTCH x = 13, 14, 15. 06m,HMH hjih o 6 enx 
ceKqnfi hbjihiotch 4 mna xpomocom: L m , M„, Ma c , S s . 

HanBojibniHG TpypEOCTH CBH3aHiii c H3yqeHHGM cenijHH Oppositifolia 
b CHJiy Toro, hto ee bh^u npoH3pacTaioT 3 a npepeJiaMH CGCP, h b rep6apHHx 
xpaHHTca oqeHb HG6oJibinoe hhcjio o6pa3ii;oB, a b 6oTaHHqecKHx cajjax ohh 
noJinocTbio QTcyTCTByioT. Ilofl,po6HOG 3HaKOMCTBo c JiHTepaTypoii h rep6ap- 
HHM MaTGpHBJIOM H03B0JIHGT OTMGTHTb B COCTaBG CGKH.HH HBJIHqHG wait 6bl 
flByx o6oco6jighhhx rpynn. IlepBaH BK^ioqaeT bh^h c oTHocHTejibHo mnpo- 
KHMH, KOJKHCTHMH, BCGT^a cynpOTHBHHMH JIHCTbHMH H C HjBeTKaMH 6GJIOH 
C KpaCHOBaTHMH HITpHXaMH HJIH JKGJITOBaTOH OKpaCKH. Y BHflOB BTopOH rpyHHH 
JiHCTopacnoJioJKeHHG HeycToiiqHBofi, jihctbh jihhghhhg, qacTHqHo oqepefl,- 
hhg, qacTHqHo cynpoTHBHHG, Ha BGpxyniKG ctg6^h o6HqHo crpynnnpoBaH- 
Hbie B MyTOBKH, TOHKOH KOHCHCTGHpHH, I^BeTKH p030BaT0 OKpamGHHbie. 
B CBH3H C 3THM K35KGTCH BHOJ1HG o6oCHOBaHHHM npe^nOJIOJKGHHG, BHCKa3aH- 

hog TyKGpoM (Hooker, 1892), oTHocHTeJi bho flByx bh^ob noc^epHeH rpynnH: 
P. hookeri h P. geminiflorum. IlepBHH bha paccMaTpHBaeTcn hm KaK bo3mojk- 
Hoe cocTOHHne P. verticillatum, a btopoh — uan (|»opMa P . verticillatum. 
CJieflyeT bhccth tojibko HeKOTopne yTDqHeHHH b noHHMaHHe P. hookeri, 
HMeioipero po3obhh oKOJion|BeTHHK, 6 o^ee KpyrmbiH, qe&i y P. verticillatum, 
c 6 oJiee oTorHyTtiMH aojihmh. CypH no yToqHeHHHM npH 3 HaKaM, stot bh^ 
Senate k P. roseum. 11 xoth HeJib 3 H c flocTOBepHocTbio CKa 3 aTB, hbjihiotch 
jih P. hookeri h P. geminiflorum caMocTOHTeJibHbiMH bh^bmh hjih tojibko pa 3 - 
HOBHflHocTHMH P. verticillatum hjih ppyroro BH^a, oTHeceHHe hx k ceKpmi 
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Oppositifolia npeaCTaBjmeTCH coMHHTeabHHM h Hym;n;aeTCH b p;onoJiHHTeji bhux 
£OKa3aTeabCTBax. Ha Ham B3raH,n, bh^h BTopofi rpynnn CKopee Bcero npn- 
Hap;jie}Kar k ceKpnn Verticillata, xoth ot oKOHaaTeaimbix buboaob H3-3a He- 
^ocTaTKa rep6apHoro MaTepnaaa hphxojjhtch B03;i;epmaTbCH. 

OcHOBHOe HHCao X = 15, H3BeCTHOe ff.lH BHflOB CeKpHH Oppositifolia, 
BCTpenaeTCH h y bh^ob ceKpnH Verticillata. 

HcxOflH H3 o6m,HOCTH BHflOB pa3HHX CeKIIHH HO MHOrHH nDH3HaKaM, 
BepoHTHo, 6y,neT npaBHJi bhhm coxpaHHTb ceKn,nn Benepa b tom me paHre 
b ofibeMe poaa Polygonatum Mill. KpoMe aHCTopacnoaomeHHH b onncaHHe 
3THX TaKCOHOB CaeflyeT BKaiOHHTb TaKHe npH3H3KH, KaK <|>OpMa H KOHCHCTeH- 
i^hh ancTa, c yaeTOM bo3mojkhoh H3MeHHHBoeTH nx nrapHHH, h KOMnaeKC 
npH3HaKOB, xapaKTepH3yroin,HX OKoaopBeTHiiKH KyneH. 

Tohho TaK me pHflH KoMapoBa npeflCTaBaneTCH ifleaecoo6pa3HHM co¬ 
xpaHHTb, BKaioHHB hx b cooTBeTCTByK>m,ne ceKpHH. B 3tom cayaae Heo6- 
XOflHMO BHBCTH HeHOTOpiie H3MeHeHHH B HX HepBOHaaaHbHOe HOHHMaHHe, 
pyKOBORCTByncb b KaqecTBe flHarHocTnaecKHX hph3hbkob oco66hhocthmh 
<J)OpMH H CTpoeHHH IflBeTKOB H HX HHCaoM Ha IflBeTOHOCe. 

TaKcoHOMHaecKaH nepeoi^eHKa pnflOB, ycTaHOBaeHHux KoMapoBHM, yme 
npeflnpHHHMaaacb Topobhm h riaBaoBOH (1969). B CTaTbe «GHCTeMHTHKa 
jtaabHeBocTOHHHX BH,n;oB poffa KyneHa Polygonatum Adans.» hmh BHj;eaeHbi 
3 cenijHH: Verticillatae (Kom.) Gorovoi et N. S. Pavlova, Bracteatae (Kom.) 
Gorovoi et N. S. Pavlova, Angulatae (Kom.) Gorovoi et N. S. Pavlova. 

AbTOPH npHXOflHT K BblBOfly, HTO HeTKHe pa3aHHHH Mem^y TpeMH OCHOBHHMH 
MopiJoaorHBecKHMH rpynnaMH aaabHeBocToaHux KyneH ho3bojihk>t canTaTb 
hx He (j^HaoreHeTHBecKHMH pnflaMH, a ceKpHHMH. IIpeaaomeHHHe hmh ceKpnn 
noApa3,n;eaeHH Ha nop;ceKn;HH h pn^ii, H3 kotophx no,n;po6Ho onncaHa tojibko 
HOBaa noflcermHH Scariosobracteatae Gorovoi et N. S. Pavlova, ho m3 oxapaK- 
TepH30BaHa noflceKpHH Bracteatae (Kom.) Gorovoi et N. S. Pavlova, h b ceK- 
pHH Angulatae — p«flH Angulata Kom. h Humila Gorovoi et N. S. Pa¬ 
vlova. 

n P H T3K0H HOCTHHOBKe BOHpOCa npem^e Bcero B03HHKaeT COMHBHHe 
B TaKCOHOMHBeCKOH COHOCTaBHMOCTH 9THX TpeX CeKIflHH. Oho B03M0mH0 
ToabKo b tom cayaae, ecan nepBan H3 hhx noHHMaeTCH b y3KOM CMticae, 
t. e. b ofibeMe P. verticillatum h P. stenophyllum. KpoMe Toro, ceKiflHH 
Angulatae coflepmHT thh pofla P. odoratum h ^oamHa Ha3HBaTbCH ceKqneH 
Polygonatum. 

TopoBoii h naBaoBa (1969) nepeoifleHHBaiOT Tanme 3HaaeHne Tanoro TaK- 
coHOMnaeCKoro npn3HaKa, KaK npnpBeTHHKH, bto noayanao CBoe Btipame- 
HHe b BHfleaeHHH noAceKijHH Scariosobracteatae. Bee ,n;eao b tom, hto y oaeHb 
mhoi'hx BHfloB KyneH HMeioTCH naeHaaTHe npnpBeTHHKH, h flame y Tex bh- 
HOB, flan kotophx ohh Boo6m,e He xapaKTepHU, Ha6aioflaeTCH o6pa30BaHHe 
HpHIflBeTHHKOB, HHOTfla flOBoabHO KpynHHX. TaKHe HpHIflBeTHHKH, BHe 3a- 
BHCHMOCTH OT TOro, HpeflCTaBaeHH an OHH HHCTOBHflHblMn o6pa30BaHHHMH 
KpyHHHx pa3MepoB, naeHaaTHMH HpnpBeTHHKaMH nan mnnHKaMH, pacno- 
aomeHH Bcer^a Ha ijBeTOHomKe, Ha tom nan hhom paccTOHHHH ot iflBeTKa. 

y P. involucratum h P. inflatum npHKpenaeHne npHn,BeTHHKOB coBceM 
flpyroe, h b btom npoHBaneTCH hx reHeTHaeeKan o6ooo6aeHHocTb. JIhcto- 
BHflHtie y nepBoro h naeHaaTiie y BToporo BHfla npnpBeTHHKH pacnoaomeHH 
b MecTe npHKpenaeHHH ijBeTOHomeK k iflBeTOHocy, h ancao hx Bcer^a cooTBeT- 
CTByeT ancay lflBeTOHomeK h ancay pBeTKOB. Ha ,n;Byxn;BeTKOBOM ijBeToHoce 
npHpBeTHHKOB 2, Ha TpeXIflBeTKOBOM — 3 H T. fl. 

npeflBapHTeabHbie Hccae^oBaHHH roBopsT o cxoflCTBe cpacTaHHH npn- 
pBeTHHKoB h iflBeToHomeK y P. involucratum co cpacTaHHeM ancTa h CTe6an 
y KyneH, hto MomeT caymnTb yKa3aHHeM Ha hx ancToByio npHpop;y. XapaK- 
Tep cpacTaHHH npHiraeTmiKOB h pBeToHomeK y P. odoratum h P. humile, 
T. e. y BHflOB, HMeiOHflHX HX KpaHHe peflKO, CXOfleH C THHOM CpaCTaHHH IflBeTO- 
HomeK y KyneH, aTo cBHj;eTeabcTByeT 06 hx hhom npoHexomfleHHH. 

B to me BpeMH y MHornx flaabHeBoCToaHHx bh^ob c oaepe^HHM ancTo- 
pacnoaomeHHBM o6HapymHBaeTCH cxoactbo b (JopMe oKoaonBeTHHKa. OKoao- 
IflBeTHHK y HHX KpyHHHH, OT 1.8— flO 2.5 CM flH., KoaOKOabaaTHH, B3ayTHH 
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BMme cepeflHHH, c oTornyTiiMn aojihmh. Tanon onoJioitBeTHHK TninraeH ajijt 
P. involucratum, P. desoulavyi n P. inflatum. Y Bcex sthx bhaob HMeioTcn 
npnuBeTHHKH, KOToptie, oAHano, pa3JimaioTCH KoncncTeHnpen hjih thhom" 
npHKpenjieEHH. 

Bhah pop;a Polygonatum xapaKTepn3yioTCH 6oJibmnM MopiJoJiornnecKHM 
pa3Hoo6pa3neM, h sto, bo3mojkho, oSycJioBJieHo bkthbhhmh rn6pHAH3an;HOH- 
hhmh npon;eccaMH BHyTpn pofla n o6men HeycTonqnBocTbK) bhaoblix reHo- 
thhob. K TaKOMy aaKJiio’ieHHio npmuJia TepMaH Ha oCHOBaHHH H3yueHHH 
MHToTnqecKoro h MenoTHHecKoro AejieHHH y bhaob cbki^hh Verticillata h 
Polygonatum ( = Alternifolia) (Suomalainen, 1947; Therman, 1953a). 

C 3thm npnxosHTCH cHHTaTbCH npH CHCTeMaTHH^CKofi o6pa6oTKe KyneH, 
yHHTUBafl mnpOKHH flHana30H H3MeHHHBOCTH TaKHX npH3HaKOB, KaK (JopMa 
JIHCTbeB, (JopMa npHpBeTHHKOB, UHCJIO pBeTKOB. 

IlocKoJibKy b paMKax paHee ycTaHoBJieHHbtx phaob ofiHapyjKHJiocb He- 
coBnafleHHe KapHOTnnHnecKnx h MoptJoJiorHqecKHX npH3HaKOB, cefinac 
npeflcTaBJineTCH ocofieHHo BaatHHM, b Mepy HMeromnxcH B03M0JKH0CTefi, 
yTOHHHTb o6beM H nOHHMHHHe OTflejTBHMX pHflOB. BoJIbHiaH JKe ofioCHOBaH- 
HOCTb HepapXHH TaKCOHOB HOTpeSyeT p;onoJIHHTejIbHMX HCCJieAOBaHHH C fflH- 
POKHM HpHBJieHBHHeM MBTepHaJIOB no 3apy6eHtHHM BH^aM. 

Poa Polygonatum Mill. 1754, Gard. Diet. Abridg., ed. 4, 3 

C e k a n h I. Polygonatum. — Sect. Alternifolia Baker, 1875, J. Linn. 
Soc. London (Bot.) 14 : 553. — Sect. Angulatae (Kom.) Gorovoi et N. S. Pav¬ 
lova, 1969, KoMapoBcnne UTeHHH (BjiaflHBocToK) 16 : 100. — Folia omnia 
semper alterna; flores 1—10; pedicelli connati vel liberi; perianthia infun- 
dibuliformia, campanulata vel tubulosa cum constrictione, 0.6—3.5 cm 
longa, alba, limbi lobis virescentibus; bracteae foliiformes, paleaceae, 
rudimentariae vel nullae; x = 9, 10, 11. 

Typus: P. odoratum (Mill.) Druce. 

CenijHH o6T.eAHHneT 5 phaob. 

P n a 1. Polygonatum. — Ser. Angulata Kom. 1935, Ojx. CGGP 4 : 463, 
descr. ross., «Angulatae»; TopoBon n IlaBJioBa, 1969, KoMapoBcnne BTeHnn 
(BjiaAHBocTon) 16 : 100, p. p., nom. invalid., «Angulatae)>. — Ser. Humilia 
Gorovoi et N. S. Pavlova, 1969, h;ht. con.: 100, p. p., nom. invalid., «Hu- 
mile». — Flores 1—10; pedicelli connati; perianthium campanulatum, 
1.2—3.5 cm longum; bracteae paleaceae vel nullae (raro foliiformes vel 
rudimentariae); caules erecti vel inclinati; x=9, 10, karyotypi—typi P. odo¬ 
ratum, P. latifolium et P. maximowiezii. 

Typus: P. odoratum (Mill.) Druce. 

3tot p«A He Bnojme oAHopoAeH. B ero cocTaBe mojkho HaMeTHTb 3 rpynnu 
bhaob, noTopne npn HenoTopbix MopfJoJiornnecKHX otjihhhhx HecnoJibno pa3- 
jinnaioTCH n KapnoTnnnnecKH. 

1. P. odoratum, P. glaberrimum, P. maximowiezii, P. commutatum , 
P. lasianthum, P. macranthum, P. falcatum — x = 10, napnoTHn Tnna 
P. odoratum, P. maximowiezii. 

2. P. latifolium, P. biflorum — x = 9, KapnoTnn Tnna P. latifolium. 

3. P. humile — x = 9, Kapnoran Tnna P. latifolium. 

P n a- 2. Bracteata Kom. 1935 : 460, descr. ross., «Bracteatae». — Sect. 
Bracteatae (Kom.) Gorovoi et N. S. Pavlova subsect. Bracteatae (Kom.) 
Gorovoi et N. S. Pavlova, 1969 : 100, p. p., nom. invalid. — Sect. Brac¬ 
teatae subsect. Seariosobracteatae Gorovoi et N. S. Pavlova, 1969 : 100, 
p. p., nom. invalid. — Flores 2—5; pedicelli connati; perianthium supra 
medium inflatum; bracteae virides, folliiformes vel paleaceae; caules incli¬ 
nati; x = 9, 11, karyotypus (solum P. involucratum) — typi P. latifolium. 

Typus: P. involucratum (Franch. et Savat.) Maxim. 

CiOAa othochtch P. involucratum, P. inflatum, P. desoulavyi, P. acumi- 
natifolium. 

P n a 3. Teretia Kom. 1935 : 466, descr. ross., «Teretes». — Flores 
3—6; pedicelli connati; perianthium tubulosum, in medio cum constricti- 
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one, 1.1—1.4 cm longum; bracteae nullae (raro rudimentariae); caules 
inferne teretes (cylindrici); £=9, 10, karyotypus—typi P. latifolium. 

T y p u s: P. multiflorum (L.) All. 

Pflfl; MOHOTHHHHH. 

Pafl4. Parviflora Kom. 1935 : 466, descr. ross. «Parviflorae». — Flo¬ 
res 4—5; pedicelli connati; perianthium tubulosum, in medio cum constri- 
ctione, 0.6—1.1 cm longum; bracteae nullae; £=9, karyotypus—typi 
P. polyanthemum. 

T y p u s: P. polyanthemum (Bieb.) Dietr. 

J^ocTOBepHo othochtch k 3TOMy pnpy TOJibKO oflHH BHfl: — P. polyanthe¬ 
mum. 

P h A. 5. Multipedicellata L. Abr. ser. nov. — Flores 2—7; pedicelli 
liberi; perianthium tubuloso-infundibuliforme, 1.2—1.3 cm longum, lobis 
exterioribus apice cucullatis; £=20, karyotypus singularis. 

T y p u s: P. laoticum Gagn. 

3tot pa;; oSbeflHHneT bhah P. laoticum, P. tonkinense, KOTopue b CCCP 
He BCTpeuaiOTCH. 

C e k a, b a II. Verticillata Baker, 1875, 1. c. : 533. — Sect. Verticillatae 
(Kom.) Gorovoi et N. S. Pavlova, 1969: 100, nom. invalid, et superfl. — 
Folia omnia vel suprema verticillata; flores 2—15; pedicelli connati; pe- 
rianthia tubulosa, 0.8—2.2 cm longa, alba, rosea vel roseola; bracteae par- 
vae, paleaceae; caules erecti vel lianoidei; £=13, 14, 15. 

T y p u s: P. verticillatum (L.) All. 

B ceKpnn paHbine BHAeJiHJiCH tojibko oahh pha, hto He OTpamaao ee 
TaKconoMHqecKyio HeopHopopHocTb. Haura HaMeueHH em,e 3 papa, b tom 
vncjie oj];hh hojihoctbk) Ha ocHOBaHHH H3yneHHH 3apy6e>KHHx KyneH. 

Pag. 1. Verticillata. — Ser. Verticillata Kom. 1935 : 458, descr. ross., 
«Verticillatae». — Flores vulgo 2; perianthium tubulosum, 0.8—1.8 cm 
longum, album vel roseolum; bracteae paleaceae, in pedicellis; folia omnia 
verticillata; £=14, 15, karyotypus—typi P. verticillatum. 

K 9TOMy papy othochtch P. verticillatum, P. roseum, P. stenophyllum. 

P h fl. 2. Sewerzowiana L. Abr. ser. nov. — Flores vulgo 2; periant¬ 
hium tubulosum, album; bracteae paleaceae, in pedicellis; folia duo infe- 
riora lata, alterna, superiora verticillata, apice uncinato-acuminata; caules 
erecti; £ = 13, karyotypus—typi P. sewerzowii. 

T y p u s: P. sewerzowii Regel. 

B 3TOT pH# BKJIIOUeH OflHH BHfl. 

P h a- 3. Sibirica L. Abr. ser. nov. — Flores 2—5; perianthium tu¬ 
bulosum, album; bracteae parvae, paleaceae, loco pedicellorum concrescen- 
tiae affixae; folia omnia verticillata, apice convoluta; caules erecti vel 
lianoidei; £=13, karyotypus—ignotus. 

T y p u s: P. sibiricum Redoute. 

K 3TOMy pHfly othochtch P. sibiricum. 

P h 4. Grandiflora L. Abr. ser. nov. — Flores 2—4; perianthium 
tubulosum, roseum, 2—2.1 cm longum; bracteae paleaceae, in pedicellis 
folia omnia verticillata, apice convoluta; caules lianoidei; karyotypus 
ignotus. 

T y p u s: P. kingianum Coll, et Hemsl. Kapnoran He H3yueH; no jih- 
TepaTypHHM ^bhhhm, 2n=64 (Therman, 1953a). 

IIpeflCTaBHTejiH aToro pHj;a b CCCP He npoH3pacTaiOT. 

G e k p h h III. Oppositifolia Baker, 1875, 1. c. : 553. — Folia opposita, 
interdum superiora verticillata; flores 1—9; periautbia tubulosa vel tubu¬ 
losa cum constrictione, alba, nervis rubellis, flaveola vel roseola; bracteae 
nullae; folia coriacea, elliptica vel tenuia, linearia; caules inclinati vel 
erecti; £=15. 

T y p u s: P. oppositifolium Royle. 

ThHM KapHOTHHOB HyjKftaiOTCH B yTOHHeHHH. 

CeKpHH pejiHTCH Ha 2 papa: Oppositifolia n Pseudooppositifolia. 

P h a. 1. Oppositifolia. — Flores 2—9; pedicelli connati; perianthium 
tubulosum cum constrictione, album nervis rubellis vel flaveolum, 0.75— 
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2.3 cm longum; bracteae nullae; folia coriacea, elliptica; caules inclinati; 
.£=15. 

T y p u s: P. oppositifolium Royle. 

K 3TOMy p«p;y othochtch P. oppositifolium, P. cathcartii, P. punctatum. 
P h A 2. Pseudooppositifolia L. Abr. ser. nov. — Flos 1; perianthium 
tubulosum, roseolum, 1—2 cm longum; bracteae nullae; folia linearia, 
tenuia, in parte caulis superiore plerumque verticillata; canles erecti; £=15. 
T y p u s: P. hookeri Baker. 

Pha oSteaHHueT beam: P. hookeri, P. graminifolium, P. geminiflorum. 


IlpeAJiaraeMaH ocHOBa KOHcneKTa po^a Polygonatum oTpamaeT coBpe- 
MeHHyio H3yueHHocTb oHCTeMaraKH KyneH. HanSoJiee AocTOBepHa Ta iacTb 
TaKcoHOMHiecKOH cxeMbi, KOTopaa onnpaeTca Ha CBeAeHHH o 6ojiee hoapoSho 
H ccJieAOBaHHHX eBponeficKHX n KaBKa3CKHX BHAax. To me caMoe mojkho 
CK a3aTb o cpeAHea3naTCKHx h HeKOTopax AaJibHeBocTouHHx KyneHax. K co- 
HtaJieHHH), OTCyTCTBHe B KOJIJieKRHH JKHBHX paCTeHHH TBKHX peAKHX HpHMOp- 
ckhx bhaob, KaK P. inflatum, P. desoulavyi, P. acuminatifolium He ho 3 bo- 

AHJIO BHeCTH HCHOCTb B HeCKOJIbKO HpOTHBOpeUHBbie OHHCaHHH HX MOp<f)OJIOrH- 
qecKHx npH3naK0B, KOTopue HMeioTCH b JiHTepaType. KpoMe Toro, ho yAaaocb 
H3yUHTb HX KapHOJIOrHHeCKH H HOJlyUHTb A eTaJItHMe KapHOTHHHUeCKIie xa- 
paKTepncTHKH. HenoJiHOTa CBeAeHHH He A ajia bo3mo>khocth cocTaBHTb onpe- 
AejieHHoe MneHne 06 btoh rpynne bhaob, oueHb HHTepecHofi a - 1111 noHHMaHHH 
BBOJIIOAHOHHOrO CTaHOBJIBHHH Bcero pOAa. 

B ceKAHH Verticillata HaHMeHee hoapoSho paccMOTpen pha Sibirica, 
cHCTeMaTHKa KOToporo ocTaeTCH He bhojihc hchoh. OTcyTCTBne b HameM 
pacnOpHHteHHH JKHBOrO MaTepHHJia He H03B0JIHJI0 BHeCTH HeoBxOAHMKie yTOU- 
HeHHH. BojibmHHCTBo chctcmhthkob paccMaTpHBaioT tojibko P. sibiricum 
b KauecTBe caMOCTOHTeJibHoro BHAa, a P. cirrifolium h P. chinense cuirraioT 
CHHOHHMaMH. P. chinense, bo 3 mo>kho, hbjihctch <$opMO0 P. sibiricum c 6 oJiee 
mnpoKHMH jihctobhmh njiacTHHKaMH. Ilo MHeHHio KoMapoBa (1901 : 482), 
P. cirrifolium npeACTaBJineT OTueTJiHBo BbipameHHHH bha. Ha repSapHux 
o6pa3H,ax pa3JiHUHH bhahh tojibko b uncjie abctkob. Y o6pa3AOB, onpeAejieH- 
hhx KaK P. cirrifolium, uhcjio abctkob AocTHraeT 8 h 6 oJiee, h ijbbtohojkkh 
HHorAa CKyqeHH nanoAoSne a b Y x MyTOBOK. 

B ceKqHH Oppositifolia BbiAejieHM 2 pHAa. BnoJiHe bo 3 mo>kho, uto nocJie 
Tm;aTejibHoro aHaJiH3a, npeACTaBHTejien BToporo pHA a hcoOxoahmo 6yAeT 
nepeBecra b ceKH,Hio Verticillata, rAe ohh 3a0MyT o6oco6jieHHoe noJiomeHHe 
hjih HaHAyT cBoe MecTo b KaKHX-To p«A ax 3 toh ceKAHH. B TaKOM cjiyuae 
HOHHMaHHe ceKAHH Oppositifolia noTpebyeT b A aJIbHe & meM neKOToporo H3we- 
HeHHH. 
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SUMMARY 

Principles suggested by Baker and Komarov provided the basis for establi¬ 
shing taxonomical structure of the genus Polygonatum Mill. The genus consistsof 3 sections: 
Polygonatum, Verticillata and Oppositifolia. Section Polygonatum includes 5 series, of 
which the series Multipedicellata has been described as the result of studying tropical spe¬ 
cies P. laoticum. The subdivision of sections Verticillata and Oppositifolia is undertaken 
for the first time. 4 series — Verticillatae, Sewerzowiana, Sibirica and Grandiflora — are 
described within the first section, and two — Oppositifolia and Pseudooppositifolia — 
within the second one. 

Morphological description of taxons is supplemented by the data obtained through 
their karyological study. 
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B. II. Eoqam^eB 

HOBBIE BH^BI SALSOLA L. 

V. P. BOTSCHANTZEV. NEW SPECIES OF SALSOLA L. 

Salsola aethiopica Botsch. sp. nov. — Frutex ad 50 cm altus. Rami 
juveniles pilis appressis rectis levibus sat longis dense tecti. Folia caulina 
ad 5 mm longa, 0.4 mm lata, linearia semiteretia obtusa, basi gibberula, 
in axilla fasciculo foliorum breviorum (1—2.5 mm longorum) praedita, 
pilis appressis rectis minutissime scabriusculis sat longis dense obtecta. 
Flores fructusque ignoti. 

T y p u s: Eritrean Coast. 5 miles Sof Wachiro, sandy plain, alt. 200 ft. 
16 III 1962, fol. JVfe 143, M. W. J. Paskin (EA). 

A S. acanthoclada Botsch. caulibus foliis fasciculatis tectis, ramis non 
spinescentibus, jnvenilibus pilis appressis rectis vestitis, foliis caulinis 
longe pilosis, basi gibbulo calcariformiter haud attenuato praeditis bene 
differt. 

Distributio: Aethiopia. 

Salsola algeriensis Botsch. sp. nov. — Frutex ad 80 cm altus. Rami 
juveniles pilis patentibus flexuosis deirticulatis brevibus dense tecti. Folia 
caulina 3—6 mm longa, 0.5 mm lata, linearia semiteretia obtusa, basi 
gibberula, in axilla fasciculo foliorum breviorum (1—2 mm longorum) 
praedita, pilis appressis rectis denticulatis brevibus dense obtecta. Flores 
in inflorescentiis spiciformibus ramotis in paniculas congestis dispositi. 
Folia floralia basi gibberula, lateribus paleaceae, pilis appressis rectis 
denticulatis brevibus dense tecta; inferiors 2.5—3 mm longa, 1.5 mm lata, 
bracteolis longiora sed perianthio aequilonga, ovata, apice obtuso semitereti 
parte vaginante duplo breviore praedita; superiors squamiformia, 1.8— 
2.2 mm longa, 1.8 mm lata, bracteolis perianthioque breviora, ovalia, 
apice tuberculo carnoso obtuso supra partem vaginantem non elevato prae¬ 
dita. Braoteolae squamiformes, 2 mm longae, 1.2 mm latae, perianthio 
subbreviores, ovales, apice tuberculo carnoso obtuso supra partem vagi¬ 
nantem vix vel non elevato praeditae, basi gibberulae, a lateribus paleaceae, 
pilis appressis rectis denticulatis brevibus dense obtectae. Perianthii phylla 
5, ca 2 mm longa, 8—10 mm lata (alis inculsis), fructificatione medio alas 
horizontales paleaceas gerentia, supra alas conoideo-conniventia, pilis 
semiappressis denticulatis rectis et flexuosis sat longis in parte superiore 
praecipue dense tecta, sub alis glabra. Stamina 5, filamentis linearibus pla- 
nis, disco hypogyno destitutis. Antherae 1.3—1.6 mm longae (appendice 
obtusa 0.1—0.15 mm longa), 0.5—0.6 mm latae, ad medium disjunctae. 
Stigmata linearia, papillosa, stylo aequilonga. Semina horizontalia. 

T y p u s: Algeria Prope opp. Biskra. Reservatio aquarum Foum el- 
Gherza, ad orientem ab oppido, in saxis calcareis, 14 I 1965, fr. N° 15, 
V. P. Botschantzev (LE). 

A S. orientali S. G. Gmel. foliis pilis aequilongis tectis, foliis floralibus 
florum inferiorum apice breviore semitereti praeditis, perianthio aequilon¬ 
gis, bracteolis florum inferiorum apice attenuato destitutis perianthio 
brevioribus et stigmatibus linearihus bene differt. 
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Distributio: Algeria. 

Salsola arabica Botsch. sp. nov. — Frutex divaricato-ramosus ca 50 cm 
altus, ramis gemmas et ramulos foliosos abbreviates sat crebros gerentibus: 
Rami juveniles pilis patentibus et perplexis crispatis levibus sat longis 
dense obtecti. Gemmae angulosae, ca 4 mm in diam., foliis squamiformibus, 
1.7 mm longis, 2 mm latis, cordatis, apice tuberculo carnoso obtuso supra 
partem vaginantem subelevato praeditis, a lateribus paleaceis et ciliatis, 
pilis appressis flexuosis minutissiinc scabriusculis sat longis dense tectis, 
inferioribus basi gibberulis. Folia caulina 4 mm longa, 1.3 mm lata, oblonga 
semiteretia obtusa, basi gibberula, pilis appressis flexuosis minutissime 
scabriusculis sat longis dense tecta. Flores apice ramnlorum abbreviatornm 
plerumque terni, dense congesti; ramulo florifero supra flores gemma, ter¬ 
minate, sub floribus foliis squamiformibus imbricato-incumbentibus tecto. 
Folia floralia squamiformia, 2 mm longa, 2 mm lata, bracteolis subduplo 
longiora sed perianthio breviora, orbiculari-triangularia, basi gibberula, 
pilis appressis flexuosis minutissime scabriusculis sat longis dense obtecta, 
a lateribus paleacea et ciliata. Bracteolae squamiformes, 1.5 mm longae, 
1 mm latae, perianthio breviores, ovales, pilis appressis flexuosis minutis¬ 
sime scabriusculis sat longis dense obtectae, a lateribus paleaceae et ciliatae. 
Perianthii phylla 5, ca 2.2 mm longa, 3.5 mm lata (alis inclusis), fructi- 
ficatione infra medium alas horizontales paleaceas gerentia, supra alas 
conoideo-conniventia, pilis appressis rectis minutissime scabriusculis sat 
longis dense obtecta, sub alis pilis appressis rectis levibus longis dense 
vestita. Stamina 5, filamentis linearibus planis, disco hypogyno destitutis. 
Antherae 1.2 mm longae (appendice obtusa 0.1 mm longa), 0.5 mm latae, 
ad medium disjunctae. Stigmata linearia, papillosa, stylo duplo longiora. 
Semina herizontalia. 

T y p u s: Saudi Arabia. Eastern Province. Wadi as-Sahba, N bank, 
railroad kilo. 352, 34°11' N, 48°39' E, 6 XI 1970, fr. Ns 2945, J. P. Manda- 
ville Jr. (LE). 

A S. imbricata Forsk. ramulis pilis perplexis crispatia dansissime vesti- 
tis, foliis, bracteolis perianthioque (sub alis atque supra eas) densissime 
pilosis, foliis floralibus bracteolis longioribus, antheris ad medium disjun- 
ctis necnon stigmatibus stylo duplo longioribus bene differt. 

Distributio: Arabia. 

Salsola chellalensis Botsch. sp. nov. — Suffrutex ad 25 cm altus. 
Rami juveniles pilis patentibus flexuosis denticulatis brevibus dense tecti. 
Folia caulina ad 10 mm longa, 0.8 mm lata, linearia semiteretia obtusa, 
basi gibberula, in axilla fasciculo foliorum breviorum (1.5—2.5 mm lon- 
gorum) praedita, pilis semiappressis rectis denticulatis longis ac brevibus 
dense obtecta. Flores in inflorescentiis spiciformibus paucifloris brevibus 
densis in paniculas angustas congestis dispositi. Folia floralia basi gibberula, 
a lateribus paleacea, pilis appressis rectis denticulatis brevibus dense vestita; 
inferiora ad 3.2 ram longa, 1.7 mm lata, bracteolis longiora sed perianthio 
aequilonga, ovata, apice obtuso semitereti parti vaginanti subaequilongo 
praedita; superiora squamiformia, ca 2.5 mm longa, 2 mm lata, bracteolis 
aequilonga sed perianthio subbreviora, ovata, apice tuberculo carnoso obtuso 
supra partem vaginantem non elevato praedita. Bracteolae squamiformes, 
ca 2.3 mm longae, 1.3 mm latae, perianthio subbreviores, ovales, basi gib- 
berulae, apice tuberculo carnoso obtuso supra partem vaginantem non elevato 
praedilae, a lateribus paleaceae, pilis appressis rectis denticulatis brevibus 
dense obtectae. Perianthii phylla 5, ca 2.5 mm longa, 5—8 mm lata (alis 
inclusis), fructificatione medio alas horizontales paleaceas gerentia, supra 
alas conoideo-conniventia, pilis appressis rectis levibus brevibus sparse 
vel dense obtecta, sub alis glabra. Stamina 5, filamentis linearibus planis, 
disco hypogyno nulio. Antherae 1.7 mm longae (appendice obtusa 0.15 mm 
longa), 0.6 mm latae, ad medium disjunctae. Stigmata lanceolata, longe 
papillosa, stylo subaequilonga. Semina horizontalia. 

T y p n s: Algeria. Prope opp. Chellala, 10 km ad boreali-occideritalem 
a pago ’Paul Gazelles, in salsis, 23IX1968. Ns 1418, V. P. Botschantzev (LE). 
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A S. portilloi Caball. ramis ac foliis caulinis densius pilosis, foliis flo- 
ralibus bracteolisque pilosis, foliis floralibus florum inferiorum bracteolis 
longioribus necnon perianthii phyllis supra alas per totam longiludinem 
pilosis bene differt. 

Distributio: Algeria. 

Salsola damascena Botsch. sp. nov. — S. rigida Pall. |3. tenuifolia 
Boiss. 1879, FI. Or. 4, 2 : 968, p.p. — S. vermiculata L. subsp. villosa (De- 
lile) Eig, 1945, Palest. J. Bot., J. ser., 3, 3 : 132, p.p. — S. vermiculata L. 
subsp. tenuifolia (Boiss.) Botsch. 1964, Hobocth chct. bhchi. pacr. 1 : 375, 
p.p. — Suffrutex ca 50 cm altus. Rami juveniles pilis patentibus flexuosis 
denticulatis sat longis dense vestiti. Folia caulina 5—10 mm longa, 0.5— 
0.7 mm lata, linearia semiteretia obtusa, basi gibberula, in axilla fasciculo 
foliorum breviorum (1—5 mm longorum) praedita, pilis semiappressis 
rectis denticulatis brevibus et longis dense obtecta. Flores in inflorescentiis 
spiciformibus remotis in panlculas congestis dispositi. Folia floralia basi 
gibberula, a lateribus paleacea, pilis semiappressis rectis denticulatis bre¬ 
vibus dense tecta; inferiora 3—4 mm longa, 1.5 mm lata, bracteolis et pe- 
rianthio longiora, ovata, apice obtuso semitereti parti vaginanti subaequi- 
longo praedita; superlora squamiformia, 2.5 mm longa, 1.7 mm lata, brac¬ 
teolis aequilonga sed perianthio breviora, ovata, apice tuberculo carnoso 
obtuso supra partem vaginantem subelevato praedita. Bracteolae squami- 
formes, 2.1—2.7 mm longae, 1.2 mm latae, perianthio subbreviores, ova- 
tae, apice tnberculo carnoso obtuso supra partem vaginantem subelevato 
praeditae, basi gibberulae, pilis semiappressis rectis denticulatis brevibus 
dense obtectae. Perianthii phylla 5, 2.2—2.5 mm longa, 7—9 mm lata 
(alis inclusis), fructificatione medio alas paleaceas horizontales gerentia, 
supra alas conoideo-conniventia et in narte superiore praecipue pilis semiap¬ 
pressis flexuosis denticulatis sat longis dense obtecta, sub alis glabra. Sta¬ 
mina 5, filamentis linearibus planis, disco hypogyno destitutis. Antherae 
1.5—1.7 mm longae (appendice obtusa 0.1 mm longa), 0.5 mm latae, ad 
medinm disjunctae. Stigmata linearia, papillose, stylo duplo breviora. 
Semina horizontalia. 

T y p u s: Syrie. Talus pierreux du jardin Boustan el Nashe a Mezze 
pres de Damas, 9 VIII 1856, fl. N° 1627, C. Gaillardot (LE). 

A S. delileana Botsch. caulibus foiiisque pilis aequilongis obtectis, 
foliis floralibus florum superiorum bracteolis aequilongis, bracteolis peri¬ 
anthio brevioribus necnos stigmatibus stylo duplo brevioribus bene differt. 

Distributio: Syria, Iordania. 

Salsola gypsacea Botsch. sp. nov. — Suffrutox ad 40 cm altus. Rami 
juveniles pilis patentibus denticulatis flexuosis brevibus et rectis longis 
sparse obtecti. Folia caulina ad 10 mm longa, 0.9 mm lata, linearia semi¬ 
teretia obtusa, basi gibberula, in axilla fasciculo foliorum breviorum (2.5— 
5 mm longorum) praedita, pilis semiappressis rectis denticulatis brevibus 
et longis sparse obtecta. Flores in inflorescentiis spiciformibus remotis 
in paniculas congestis dispositi. Folia floralia basi gibbosa, a lateribus 
paleacea et ciliata, glabra vel pilis semiappressis rectis denticulatis bre¬ 
vibus et longis sparse tecta; inferiora 5—9 rom longa, 0.7—1.1 mm lata, 
bracteolis perianthioque multo longiora, linearia semiteretia obtusa, basi 
dilatata; superiora squamiformia, 2.5—3 mm longa, 1.7 mm lata, bracteo¬ 
lis aequilonga, sed perianthio breviora, ovata, tuberculo carnoso obtuso 
supra partem vaginantem non elevato praedita. Bracteolae basi gibberulae, 
a lateribus paleaceae et ciliatae, glabrae; inferiores 3—4 mm longae, 2 mm 
latae, perianthio pro more longiores, ovatae, apice semitereti obtuso parti 
vaginanti aequilongo praeditae; sepuriores 2.2—2.7 mm longae, 1.4—2 mm 
latae, periamthio subbreviores, ovales, apice tuberculo carnoso obtuso supra 
partem vaginantem non elevato praeditae. Perianthii phylla 5, 2.5—3 mm 
longa, fructificatione infra medium alas horizontales paleaceas gerentia, 
supra alas conoideo-conniventia et superne saltern pilis appressis rectis 
denticulatis sat longis sparse obtecta, sub alis glabra. Stamina 5, filamentis 
linearibus planis, disco hypogyno nullo. Antherae 1.6—2.2 mm longae 
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(appendice obtusa 0.1—0.2 mm longa), 0.6—0.8 mm latae, ad medium dis- 
junctae. Stigmata lanceolata, papillosa, stylo duplo breviora. 

T y p u s: Algeria. Prope pagum Boghari in montibus Djebel Gourine 
ad austro-occidentem a pago, in argillis gypsaceis, 12 VI 1968, fl. Ns 150, 
V. P. Botschantzev (LE). 

A S. orientali S. G. Gmel. foliis sparse pilosis vel glabris, bracteolis 
glabris, perianthii phyllis supra alas sparse pilosis necnon stigmatibus stylo 
duplo brevioribus bene differt. 

Distributio: Algeria. 

Salsola hispanica Botsch. sp. nov. — Suffrutex ca 60 cm altus. Rami 
juveniles pilis patentibns donticulatis flexuosis brevibus et rectis longis 
sat dense ohtecti. Folia caulina 5—18 mm longa, 0.8 mm lata, linearia 
semiteretia obtusa, basi gibberula, in axilla faciculo foliorum breviornm 
(1.5—2.5 mm longorum) praedita, pilis appressis rectis denticulatis longis 
et brevibus sparse obtecta. Flores in inflorescentiis spiciformibus remotis 
in paniculas congestis disposili. Folia ftoralia basi giberula, a lateribus 
paleacea; inferiora 3—4 mm longa, 1.5 mm lata, bracteolis perianthioque 
longiora, ovata, apice obtuso semitereti parti vaginanti aequilongo praedita, 
pilis semiappressis rectis denticulatis longis et brevibus sparse obtecta, 
raro glabra; superiora squamiformia, 1.7 mm longa, 1 mm lata, hracteolis 
aequilonga sed perianthio breviora, ovata, apice tuberculo carnoso obtuso 
supra partem vaginantem subelevato praedita, pilis semiappressis rectis 
denticulatis brevibus sparse obtecta, raro glabra. Bracteolae squamifoimes, 
ca 1.7 mm longae, 1.1 mm latae, perianthio breviores, ovales, spice tuberculo 
carnoso obtuso supra partem vaginantem subelevato praeditae, basi gib- 
berulae, a lateribus paleaceae, pilis semiappressis rectis denticulatis bre- 
vibns sparse obtectae, raro glabrae. Perianthii nhylla 5, ca 2 mm longa, 
fructificatione medio alas paleaceas horizontales gerentia, supra alas co- 
noideo-conniventia, pilis appressis rectis denticulatis longis sparse vel 
dense tecta, sub alis glabra. Stamina 5, filamentis linearibus planis, disco 
hypogyno destitutis. Antherae 0.9 mm longae (appendice obtusa 0.05 mm 
longa), 0.5 mm latae, ad medium disjunctae. Stigmata lanceolata, papil¬ 
losa, stylo duplo breviora. 

T y p u s: Espagne. Province d’Almeria. Valez-Rubio, Sierra del Castil- 
lon, lieux arides, sur la calcaire, 800 m, VIII 1899, fl. N° 1138, E. Rever- 
chon (LE). 

A S. delileana Botsch. foliis floralibus florum superiorum bracteolis 
aequilongis, bracteolis perianthio brevioribus, antheris minoribus necnon 
stigmatibns stylo duplo brevioribus hene differt. 

Distributio: Hispania, Marocco. 

Salsola libyca Botsch. sp. nov. — Suffrutex ca 40 cm altus. Rami 
juveniles pilis patentibus flexuosis denticulatis brevibus sparse vestiti. 
Folia caulina 2.5—6 mm longa, 0.8 mm lata, linearia semiteretia obtusa, 
basi gibberula, in axilla fasciculo foliorum breviorum (1—2.2 mm longorum) 
praedita, pilis appressis rectis denticulatis brevibus sat dense tecta. Flores 
in inflorescentiis spiciformibus remotis in paniculas congestis dispositi. 
Folia floralia sqnainiformia,. 2.2—3.2 mm longa, 2—2.5 mm lata, bracteo¬ 
lis aequilonga sed perianthio breviora, ovata, apice tuberculo carnoso obtuso 
supra partem vaginantem vix elevato praedita, basi gibberula, a lateribus 
paleacea, pilis appressis rectis denticulatis brevibus dense tecta. Bracteolae 
sqnamiformes, 1.6—2.6 mm longae, 1.3—2 mm latae, perianthio breviores, 
ovatae, apice tuberculo carneso obtuso supra partem vaginantem non elevato 
praeditae, basi gibberulae, a lateribus paleaceae, pilis appressis rectis den¬ 
ticulatis brevibus dense obtectae. Perianthii phylla 5, 2—3 mm longa, 
10—12.5 mm lata (alls inclusis), fructificatione medio alas paleaceas hori¬ 
zontales gerentia, supra alas conoideo-cenniventia et pilis appressis rectis 
denticulatis sat longis sparse obtecta, sub alis glabra. Stamina 5, filamen¬ 
tis linearibus planis, disco hypogyno nullo. Antherae 1.8 mm longae (appen¬ 
dice obtusa 0.1 mm longa), 0.7 mm latae, ad medinm disjunctae. Stigmata 
lanceolata, papillosa, stylo aequilonga. Semina horizontalia. 
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T y p u s: Libya. Tripolitania. Nofila — near road. Alt. 100 ft. Coastal 
dunes, sandy, 15 XI 1957, fl. et fr. JVa 54, B. C. Park (K). 

A S. portilloi Caball. foliis caulinis densibus pilosis, foliis floralibus, 
bracteolis necnon perianthii phyllis supra alas per totam longitudinem 
pilosis bene differt. 

Distrib’utio: Libya, Aegyptus. 

Salsola mairei Botsch. sp. nov. — Suffrutex ad 50 cm altus. Bami 
juveniles pilis patentibus flexuosis denticulatis sat longis dense tecti. Folia 
caulina ad 10 mm longa, 1.3 mm lata, linearia semiteretia obtusa, basi 
gibberula, in axilla fasciculo foliorum breviorum (2—4 mm longorum) 
praedita, pilis semiappressis rectis denticulatis sat longis dense tecta. Flores 
in inflorescentiis spiciformibus remotis in paniculas congestis dispositi. 
Folia floralia squamiformia, 2.3—3.5 mm longa, 1.9—2.5 mm lata, infe- 
riora bracteolis perianthioque aequilonga, superiora eis breviora, ovata, 
apice tuberculo carnoso obluso supra partem vaginantem vix elevato prae¬ 
dita, basi gibberula, a lateribus paleacea et ciliata, pilis appressis rectis 
denticulatis sat longis dense obtecta, dein subglabra. Bracteolae squami- 
formes, 2.3—3.3 mm longae, 2—2.7 mm latae, perianthio subaequilongae, 
ovalae, apice tuberculo carnoso obtuso supra partem vaginantem non elevato 
praeditae, basi gibberulae, a lateribus paleaceae et ciliatae, pilis appressis 
rectis denticulatis sat longis dense obtectae, dein subglabrae. Perianthii 
phylla 5, 2.5—3.8 mm longa, 8—13 mm lata (alis inclnsis), infra medium 
alas paleaceas horizcmtales gerentia, supra eas conoidco-conniventia et 
pilis appressis rectis denticulatis sat longis sparse tecta, sub alis glabra. 
Stamina 5, filamentis linearibus planis, disco hypogyno nullo. Antherae 
1.6—1.8 mm longae (appendice acuta 0.1—0.2 mm longa) 0.6—0.8 mm latae, 
ad medium disjunctae. Stigmata lanceolate, longe papillosa, stylo aequilonga. 
Semina horizontalia. 

T y p u s: Algeria. Prope lacum salsum Zahrez Rharbi, locus salsus 
ad marginem orientalem lacus, 20 IX 1968, fl. et fr. N° 1417, V. P. Bot- 
schantzev. (LE). 

A S. orientali S. G. Gmel. foliis pilis aequilongis obtectis, foliis flara- 
libus florum inferiorum squamiformibus, bracteolis et perianthio aequilon¬ 
gis, perianthio supra alas sparse piloso et antheratum appendicibus acutis 
bene differt. 

Distributlo: Algeria. 

Salsola mandavillei Botsch. sp. nov. — Frutex ad 70 cm altus. Rami 
juveniles pilis patentibus flexuosis denticulatis sat longis dense vestiti. 
Folia caulina 2.5—10 mm longa, 0.4—0.7 mm lata, iinearia somiteretia 
obtusa, basi gihberulosa, in axilla fasciculo foliorum breviorum (1.5—3 mm 
longorum) praedita, pilis semiappressis rectis denticulatis brevibus et 
longis vel tantum brevibus sat dense obtecta, dein saepe glabra. Flores in 
inflorescentiis spiciformibus remotis in panioulas interdum congestis dis¬ 
positi. Folia floralia basi gihberulosa, a lateribus paleacea, pilis appressis 
rectis denticulatis brevibus dense obtecta, dein glabra; inferiora 2.5—5 mm 
longa, 0.5—0.7 mm lata, bracteolis perianthioque longiora, ovata, apice 
semitereti obtuso parte vaginante breviore vel longiore praedita; superiora 
squamiformia, 1.9—2.2 mm longa, 1.5 mm lata, bracteolis aequilonga sed 
perianthio breviora, ovata, apice tuberculo carnoso obtuso supra partem 
vaginantem subelevato praedita. Bractecdae squamiformes, 1.5—2 mm lon¬ 
gae, 1—1.4 mm latae, perianthio breviores, ovatae vel ovales, apice tuber¬ 
culo carnoso obtuso supra partem vaginantem subelevato praeditae, basi 
gibberulosae, a lateribus paleaceae, pilis appressis rectis denticulatis bre- 
vihus dense tectae, dein glabrae. Perianthii phylla 5, 2—2.5 mm longa, 
5 mm lata (alis inclusis), fructificatione infra medium alas paleaceas obli¬ 
que ascendentes gerentia, supra alas conoideo-conniventia, pilis semiap¬ 
pressis flexuosis denticulatis longis dense obsita, sub alis glabra. Stamina 5, 
filamentis linearibus planis, disco hypogyno nullo. Antherae 1.3—2 mm 
longae (appendice obtusa 0.1—0.15 mm longa), 0.5 mm latae, ad medium 
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disjunctae. Stigmata lanceolata, papillosa, stylo aequildnga. Semina hori- 
zontalia. 

T y b n s: Saudi Arabia. Eastern Province. Al-Batin, tributari ravine, 
28°01' N, 45°29' E, rocky hank, 17 IV 1971, fi. JY° 3119, J. P. Mandaville, 
Jr. (LE). 

A S. acanthoclada Botsch. pilositate denticulata, ramis non spinescen- 
tibus, caulibus fasciculis foliorum obtectis, foliis basi gibbulo nec calca- 
rifomiter attenuato praeditis, foliis floralibus florum inferiorum perianthio 
longe piloso longioribus, antheris ad medium disjunctis necnon stigmatibus 
stylo aequilongo bene differt. 

Distributlo: Arabia, Syria. 

Salsola palaestinica Botsch. sp. nov. — Frutex ca 40 cm altus. Rami 
juveniles pilis patentibus flexuosis denticulatis brevibus dense obtecti. 
Folia caulina 2.5—10 mm longa, 0.5 mm lata, linearia semiteretia obtusa, 
basi gibberulosa, in axilla fasciculo foliornm breviorum (1—3 mm longorum) 
praedita, pilis semiappressis rectis denticulatis brevibus longisque vel tan- 
tum brevibus sat dense obtecta, dein saepe glabra. Flores in inflorescentiis 
spiciformibus remotis in paniculas congestis dispositi. Folia floralia basi 
gibberulosa, a iateribus paleacea, pilis appressis rectis denticulatis brevibus 
dense obtecta, dein saepe glabra; inferiora 2—2.5 mm longa, 1.4 mm lata, 
bracteolis longiora sed perianthio aequilonga, ovata, apice semitereti obtuso 
parti vaginanti aequilongo praedita; superiora squamiformia, 1.5— 2 mm 
longa, 1.5—2 mm lata, bracteolis perianthique hreviora, orbicularia, apice 
tuberculo carnoso obtuso supra partem vaginantem suhelevato praedita. 
Bracteolae squamiformes, 1.5—1.7 mm longae, 1.3—1.4 mm latae, perian¬ 
thio breviores, ovales, apice tuberculo carnoso obtuso supra partem vagi¬ 
nantem subelevato praeditao, basi gibbernlosae, a Iateribus paleaceae, 
pilis appressis rectis denticulatis brevibus dense tectae, dein saepe glabrae. 
Perianthii phylla 5, 2.2 mm longa, 10 mm lata (alis inclusis), fructificatione 
ad medium alas paleaceas horizontales gerentia, supra alas conoideo-con- 
niventia, pilis appressis rectis denticulatis brevibus dense tecta, sub alis 
glabra. Stamina 5, filamentis linearibus planis, disco hypogyno nullo. 
Antherae 1.5 mm longae (appendice acuta 0.25—3 mm longa), 0.6 mm latae, 
ad medium disjunctae. Stigmata lanceolata, papillosa, stylo aequilonga. 
Semina horizontalia. 

T y p u s: Palestine. Jebel Quarantania in Jericho, dry hillside, 4 XII 
1942, fr. 5022, P. H. Davis (K). 

A S. acanthoclada Botsch. pilositate denticulata, ramis non spinescen- 
tibus, caulibus fasciculis foliorum tectis, foliis basi gibbulo non calcari- 
formiter attenuato praeditis, foliis floralibus florum inferiorum perianthio 
aequilongis, antheris ad medium disjunctis acute appendiculatis necnon 
stigmatibus stylo aequilongis bene differt. 

Distributio: Palaestina. 

Salsola praemonlana Botsch. sp. nov. — Suffrutex ad 50 cm altus. 
Rami juveniles pilis patentibus flexuosis denticulatis sat longis dense ob¬ 
tecti. Folia caulina 5—12.5 mm longa, 0.5—0.7 mm lata, linearia semi¬ 
teretia Dbtusa, basi gibberula, .in axilla fasciculo foliorum breviorum (1 — 
3 mm longorum) praedita, pilis semiappressis rectis denticulatis longis 
brevibusque sparse obtecta, dein glabra, processibus semipellucidis minutis 
(basibus pilorum delapsorum) obsita. Flores in inflorescentiis spiciformibus 
remotis in paniculas congestis dispositi. Folia flnralia florum inferiorum 
ad 4.5 mm longa, 1.3 mm lata, hraoteolis perianthioque longiora, ovata, 
apice semitereti obtuso parti vaginanti aequilongo praedita, basi gibberula, 
inferne a Iateribus paleacea et ciliata, pilis semiappressis rectis denticulatis lon¬ 
gis brevibusque sparse obtecta, dein glabra, processibus semipellucidis minutis 
(basibus pilorum delapsorum) obsita; superiora squamiformia, 2 mm longa, 
1.4 mm lata, bracteolis aequilonga sed perianthio breviora, ovata, apice 
tuberculo carnoso obtuso supra partem vaginantem non elevato praedita, 
basi gibberula, a Iateribus paleacea et ciliata, glabra. Bracteolae squami¬ 
formes, 1.8—2 mm longae, 1—1.3 mm latae, perianthio breviores, avatae, 
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apice tuberculo carnoso obtuso supra partem vaginantem non elevato prae- 
ditae, basi gibberulae, a lateribus paleaceae et ciliatae, glabrae. Perianthii 
phylla 5, ca 2.5 mm longa, 6.5—9 mm lata (alis inclusis), fructificationo ad 
medium alas paleaceas horizontales gerentia, supra alas conoideo-conniven- 
tia, glabra, sub alis glabra. Stamina 5, filamentis linearibus planis, disco 
hypogyno nullo. Antherae 1.3—1.9 mm longae (appendice obtusa 0.1 mm 
y >nga), 0.5 mm latae, ad dimidium disjunctae. Stigmata linearia, papillosa, 
tylo duplo breviora. Semina horizontalia. 

T y p u s: Algeria. Prope opp. Trezel, montes Djebel Chemeur ad orien- 
tem ab oppido, in declivibus lapidosis, 18 VII 1968, fl. N° 964, V. P. Bot- 
schantzev (LE). 

A S. laricina Pall, foliis caulinis fasciculo foliorum in axilla sito 
multo longioribus, foliis floralibus florum superiorum bracteolis aequilon- 
gis, bracteolis florum inferiorum perianthio brevioribus necnon stigma- 
tibus stylo duplo brevioribus bene differt. 

Distributio: Algeria. 

Salsola rodinii Botsch. sp. nov. — Suffrutex ca 20 cm altus. Rami 
juveniles pilis patentibus denticulatis flexuosis brevibus et rectis longis 
dense vestiti. Folia caulina ad 10 mm longa, 0.8 mm lata, linearia semii- 
teretia obtusa, basi gibberula, inaxillafasciculofoliorumhreviorum(l—3 mm 
longorum) praedita, pilis semiappressis rectis denticulatis longis brevibus- 
que dense obtecta. Flores in inflorescentiis spiciformibus remotis in pani- 
culas interdnm congestis dispositi. Folia floralia basi gibberula, pilis se¬ 
miappressis rectis denticulatis longis hrevihusque dense tecta; inferiora 
ca 4 mm longa, 0.7 mm lata, bracteolis perianthioque longiora, linearia 
semiteretia obtusa, basi dilatata; superiora squamiformia, ca 2.5 mm longa, 
2.2 mm lata, bracteolis perianthioquo aequilonga, ovata, apice seniitereti 
obtuso parte vaginante multo breviore praedita. Bracteolae squamiformes, 
2—2.2 mm longae, 1.3 mm latae, perianthio aequilongae, ovatae, apice 
tuberculo carnoso obtuso supra partem vaginantem elevato praeditae, basi 
gibbernlae, pilis semiappressis rectis denticulatis brevibus dense tectae. 
Perianthii phylla 5, 2—2.2 mm longa, 5 mm lata (alis inclusis), fructifi- 
catione ad medium alas paleaceas horizontales gerentia, supra alas conoideo- 
conniventia et pilis patentibus crispis denticulatis sat longis dense tecta, 
sub alis glabra. Stamina 5, filamentis linearibus planis, disco hynogyno 
nullo. Antherae 1.5—1.7 mm longae (appendicn obtusa 0.1—0.2 mm longa), 
0.6 mm latae, ad medium disjunctae. Stigmata linearia, papillosa, stylo 
duplo longiora. Semina horizontalia. 

T y p u s: Pars centralis Syriae. Ad declivla calcarea et margacea supra 
lacum artificialem Ain-el-Bardi, 27 V 1959, fl. J\° 1903, L. E. Rodin (LE). 

A S. orientali S. G. Gmel. foliis floralibus florum superiorum bracteo¬ 
lis perianthioque aequilongis, perianthii phyllis supra alas crispato-pilosis 
necnmi stigmatibus stylo duplo brevioribus bene differt. 

D i s t r i b iKt i o: Syria. 

Salsola subglabra Botsch. sp. nov. — Suffrutex ca 30 cm altus. Rami 
juveniles pilis patentibus flexuosis denticulatis brevibus sparse obtecti, 
dein glabri. Folia caulina ad 8 mm longa, 0.9 mm lata, linearia semiteretia 
obtusa, basi gibberula, in axilla fasciculo foliorum breviorum (1.5—3.5 mm 
longorum) praedita, pilis appressis rectis denticulatis brevibds sat dense 
tecta, dein glabra. Flores in inflorescentiis speciformibus remotis in pa- 
niculas congestis dispositi. Folia floralia squamiformia, basi gibberula, 
a lateribus paleacea, glabra; inforiora ca 3 mm longa, 2 mm lata, bracteolis 
longiora sed perianthio breviora, ovata, apice semitereti obtuso parte va¬ 
ginante duplo breviore praedita; superiora 2 mm longa, 1.8 mm lata, bra* 
cteolis perianthioque breviora, late elliptlca, apice tuberculo. carnoso obtuso 
supra partem vaginantem non elevato praedita. Bracteolae sqpamiformes, 
1.5—1.8 mm longae, 1.6 mm latae, perianthio breviores, ovatae, apice 
tuberculo carnoso obtuso supra partem vaginantem non elevato praeditae, 
basi gibberulae, a lateribus paleaceae, glabrae. Perianthii phylla 5, 2.2— 
2.5 mm longa, 5.5—9 mm lata (alis inclusis), fructificatione infra medium 
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alas paleaceas horizontales gerentia, supra alas conoideo-conniventia et 
pilis appressis rectis denticulatis brevibus sparse tecta, sub alis glabra. 
Stamina 5, filamentis linearibus planis, disco hypogyno nullo. Antherae 
1.5—1.6 mm longae (appendice obtnsa 0.1 mm longa), 0.6 mm latae, ad 
dimidium disjunctae. Stigmata linearia, papillosa, stylo aequilonga. Semina 
horizontalia. 

T y p u s: Algeria. Prope lacum salsum Zahrez Rharbi, locus salsus 
ad marginein orientalem lacus, 20 IX 1968 fr. N° 1413, V. P. Botschantzev 
(LE). 

A S. portilloi Caball. foliis caulinis densius pilosis, foliis floralibus flo- 
rum inferiorum bractealis longioribus, superiorum vero eis brevioribus, 
perianthii phyllis supra alas per totam longitudinem pilosis necnon stig- 
matibus linearibus bene differt. 

Distributio: Algeria. 

Salsola syriaca Botsch. sp. nov. — Suffrutex ad 15 cm altus. Rami 
juveniles pilis patentibus denticulatis inferne longis rectis et brevibus 
flexuosis, superne brevibus flexuosis tantum sat dense obtecti. Folia cau- 
lina ad 8 mm longa, 0.6 mm lata, linearia semiteretia obtusa, basi gibberula, 
in axilla fasciculo foliorum breviorum (1—3 mm longorum) praedita, pilis 
semiappressis rectis denticulatis longis brevibusque sparse obsita. Flores 
in inflorescentiis spiciformibus remotis in paniculas interdum congestis 
dispositi. Folia floralia inferiora 3.2—3.5 mm longa, 2 mm lata, bracteolis 
longiora sed perianthio breviora, ovata, apice semitereti obtuso parti va- 
ginanti aequilongo praedita, basi gibberula, a lateribus paleacea et eiliata, 
pilis semiappressis rectis denticulatis longis brevibusque sparse obsita; 
superiora squamiformia, 2.1—2.3 mm longa, 1.7 mm lata, bracteolis aequi¬ 
longa sed perianthio breviora, ovata, apice tuberculo carnoso obtuse supra 
partem vaginantem subelevato praedita, basi gibberula, a lateribus paleacea 
et eiliata, pilis appressis rectis denticulatis brevibus sparse obtecta. Brac- 
teolae squamiformes, 1.7—2 mm longae 1.2—1.3 mm latae, perianthio 
breviores, ovatae, apice tuberculo carnoso obtuso supra partem vaginantem 
non elevato praeditae, basi gibberulae, a lateribus paleaeeae, pilis appres¬ 
sis rectis denticulatis brevibus sparse tectae. Perianthii phylla 5, ca 2.5 mm 
longa, 4.5—6 mm lata (alis inclusis), fructificatione infra medium alas 
paleaceas oblique sursum directas gerentia, supra alas conoideo-conniventia, 
superne pilis patentibus flexuosis denticulatis brevibus sparse tecta, sub 
alis glabra. Stamina 5, filamentis linearibus planis, disco hypogyno nullo. 
Antherae 1.2—1.4 mm longae (appendice obtusa 0.1—0.15 mm longa), 
0.5 mm latae, ad dimidium disjunctae. Stigmata lanceolata, longe papil¬ 
losa, stylo duplo breviora. Semina horizontalia. 

T y p u s: Syria. Ad septentrionem ab Damasco prope vicum Sadad, 
in planitie schistoso-glareosa, 1 X 1958, fl. N« 287, L. E. Rodin (LE). 

A S. orientali S. G. Gmel. foliis bracteolisque sparse pilosis, foliis flo¬ 
ralibus florum inferiorum perianthio brevioribus, superiorum autem brac¬ 
teolis aequilongis, perianthii phyllis supra alas pilis crispis sparse obtectis 
necnon stigmatibus stylo duplo brevioribus bene differt. 

Distribntio: Syria. 

EoTaHHiecKHH HHCTHTyT IIojiyqeHO 10 IX 1974. 

hm. B. Jl. KoMapoBa 
AKafleMHH Hayu CCCP, 

JleHHHrpafl- 
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y^K «7 15» 576.16 : 582.948.2 (571.56) 


A. II. XoxpHKOB, B. A. lOpi^eB 

HOBblfl BHA ERITRICHIUM (BORA G-IKACEAE) 

113 KOJIblMCKOrO HArOPbfl 

A. P. KHOKHRYAKOV, B. A. YURTSEV. NEW SPECIES 
OF ERITRICHIUM ( BORAG 1 NACEAE ) FROM THE KOLYMA MOUNTAINS 

OceHbK) 1965 r. B. B. IleTpoBCKHH h B. A. lOpijeB coSpann b AByx nyHK- 
Tax Kojihmc/ "o HaroptH CBoeo6pa3Hbin BbrcoKoropHbrn bhh Eritrichium 
Kcepo$HJibH(/ a o6jiHKa; k conca jighhki, H3-3a no3flHHX cpoKOB c6opa openiKH 
ywe ocunajiHCb. Cnycrn 6 JieT A. II. XoxpHKOB n M. II. Ma3ypeHKo bhobb 
BCT peraan to we pacTemie, ho Ha 3 Tot pa3 b <|>a3e gBOTeHnn. CpaBHeHne 
c aipyrHMH BHp;aMH poga Eritrichium, no MaTepaajiaM repSapan EoTaHHnecKoro 
HHCTHTyTa AH CCCP y6e;gHJio aBTopoB, hto mu HMeeT peno c hobbim bhrom, 
aHueMHHHUM fljiH KojiHMCKoro HaropbH. 

Eritrichium ochotense Jurtz. et Khekhr., sp. nov. Planta perennis 
pulvinata caudice valde ramoso, caudiculis pluribus lignosis, ad 10—12 cm 
lg., basi reliquis foliorumemortuorumadpressis, cinereis vel brunnescentibus, 
dense vestitis. Caules floriferi pauci, erecti vel vix adscendentes, ad 8 cm 
alt., dense pubescentes. Folia basalia numerosa, sericea vel cana, pilis 
adpressis, linearia, 1—1.5 mm lat. (rarius sub apicem dilatata, ad 2 mm 
lat.), 2.5—4 cm lg., vulgo+curvata; folia caulis floriferi jin numero 3(4), 
regulariter distantia, sessilia, linearia, 1—1.5 cm lg., 2 mm lat. Inflores- 
centia brevis, densa, 5—8-flora, fructifera vix elongata, su’nrecta. Pedunculi 
adpresse pilosi, 3—6 mm lg., calyce aequilongi vel eo longiores. Calyx 
sericeus, 3—4 mm lg., dentibus linearibus acutiusculis, 2.5—3 mm lg. 
Corolla coerulea, 6—10 mm in diam., lobis planis, basi luteis. Fructi ignoti. 

Habitat in montibus Kolymensibus in regione alpina in summitatibus 
declivitatibusque schistosis. 

T y p u s: Regio Magadanensis, districtus Tenkinensis, montes inter 
fl. Detrin et fl. Bochaptscha, in summitate plana schistosa, alt. 1200 m 
supra mare, 28 VI 1971, fl., M. Mazurenko et A. Khokhrjakov (LE). 

napaTznu (paratypi): MaragaHCKan aSnacTb, KojiuMCKoe Haropbe, 
KapaMKeHCKHn nepeBan, KypraHHan ppna,noBaH TyHgpa Ha m,e6He jinnapHTa, 
11 IX 1965, B. neTpoHCKHH, B. IOpqeB; comta npn BnapeHHH p. TaTbiHrbraaH 
b p. Ojiy, ropHan cepjioBHHa, Ha MejiKOM m,e6He JinnapHTa, 10 IX 1965, 
ohh we; nepeBan TycaKOBa y rpaHnn;H TeHbKHHCKoro n XacuHCKoro panoHOB, 
meSHHCToe njiaTo, 1000 m Hap; yp. m., 18 VI 1971, A. XoxpHKOB. 

Affinitas. Species nostra E. rupestri (Pall, ex Georgi) Bunge pro- 
xima, sed foliis angustioribus, flexnosis vel curvatis, pubescentia totae 
plantae densiore, sericea, caespitibus majoribus et ceteris facile distin- 
guitur. 

EoTaHHiecKHii HHCTHTyT rioJiyqeHO 25 VII 1974. 

hm. B. Jl. KoMapoBa 
AKapeMHH HayK CCCP, 

JleHBHrpap. 
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YffK 582 (571.5) 


B. B. Kynaen 

HOBBIE TAKCOHBI H3 KBKIIOtt HACTII TOP 
nyTOPAHA (BOCTOHHAH CHBHPb) 


W. B. K U V A J E V. NEW TAXA FROM THE SOUTHERN PART 
OF THE PUTORANA MOUNTAINS (EASTERN SIBERIA)-* 

Ilpn oSpaSoTKe KOJiiieKqiiH c iora IlyTopaHH, cobpaHHHx hhmh b 1969— 
1970 rr., npuBOAHMHe rame 3MeeroJiOBHHK h ouaHKy He y^ajiocb hojihoctbio 

HfleHTHlJlHIJHpOBaTb C KaKHM-Jin6o H3 OHHCaHHLIX paHee TaKCOHOB. 

Dracocephalum nutans L. subsp. subarcticum Kuvajev subsp. nov. — 
Rhizoma repens, breve. Caules pauci, inferne prostrati, adscendentes, hu- 
miles, (5) 10 (22) cm alti. Folia parva. Inflorescentia abbreviata pro more 
latior quam longa. Flores magni, in sicco (16) 20 (22) mm longi, fauce (6) 
7 (9) mm lati, corolla atro-cyanea. (Fig.). 



Dracocephalum. nutans subsp. subarcticum Kuvajev. Odmufi bhk. 

IDr nyTopaHH. IIpaBHft 6opT hojihhh p. CeHraH b BepxHeM TeaeHHH (6acceiiH 03. Haranrarja). Pa3HO- 
TpaBHBie JiyHfaitKH no CKJioHy Ha MeCTe CHeHfHHKa. 730 M Han yp. M., 114, 27 VII 1969, B. KyBaeB. 

IlapaTiin. 

T y p u s: prov. Krasnojarsk, pars australis Putoranae, in pratulis 
variiherbosis in fluxu medio affluxionis primae dextrae fl. Njakschingda, 
400 m s. m., N» 24-8, 17 VII 1970, W. Kuvajev, A. Kaverzin leg. (TK). 

Isotypus: LE. 

Affinitas: a D. nutante ssp. nutante caulibus pluribus adscenden- 
tibus (nec erectis) humilibus (5) 10 (22) (nec 20—70) cm altis, inflorescen¬ 
tia brevi et lata, tempore florendi (1.2) 3 (4.7) (nec 4—40) cm longa, (3.2) 
3.7 (4.3) (nec 2) cm lata, floribus magnis, corolla longiore (16) 20 (22) (nec 
(10) 14.7 (19) mm longa) et latiore (fauce (6) 7 (9) (nec (3) 5.3 (8)) mm lata), 
atro-cyanea (nec cyaneo-lilacina) differt. 

A D. alpino (Kar. et Kir.) Turcz. et D. microphyllo Turcz. (typus in 
herbario nom. P. N. Krylovii, Tomsk conservatur) corollis magnis (16) 
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20 (22) mm longis et (6) 7 (8.5) mm latis, nec (12) 14.2 (16) mm longis, (3.5) 
4.5 (7) mm latis ut in posteriore, a D. microphyllo praeteria foliis majoribus 
differt. 

Distributio: Arctica sibirica, Sibiria Media, Transbaikalia (in 
parte boreali praecipue), Jacutia. 

IlapaTHnn (paratypi): ior IlyTopaHH, onyrnna pasHOTpanHHX Ky- 
CTapHHKOB BcpejijHeM TeneHHH p. CeHraH(3an. noSepewne HnKmHHrflH), 500 m, 
JY° 101-20, 27 VII 1969, B. KyBaeB (TK, MW, MHB); TaM we, ropu no npa- 
BOMy SopTy flOJiHHH CeHraHa b BepxHeM TeueHHH, pa3H0TpaBHHe jiywafiKH 
Ha MeCTe CHewHHKa, 730 m, N° 114, 27 VII 1969, B. KyBaeB, H. EoJiflLipeB 
(TK, MW); KpacHonpcKHH Kpafi, pafioH HopnjibCKa, oKpeCTHocTH noc. 
TajiHax, 10 VII 1964, G. HeHneB (TK); TafiMup, ceB 6eper 03 . KeTa, 3ajiHB 
KeTa-OHraH, 28 VII 1966, KoBannHa (LE); BocTOHHan CHSnpb, Hhwhhh 
TyHrycKa, yTecr. KaHa, 62°53 1 / 2 ' c. m., 5 VI 1873, A. HeitaHOBCKnfi, Mioji- 
Jiep (LE); TaM we, IIIaMaHCKHfi Sop, 14 VI 1873, ohh we (LE); KpacHonpcKHfi 
Kpafi, nofiMa h Teppaca HHWHero TeneHHH p. Xypnna (SaccefiH HnwHefi TyH- 
ryCKn), 67° c. m., 102° b. a-, 20 VII 1935, A. JIoMaKUHa (TK); TypyxaHCKnfi 
Kpafi, p. MyHH, npaBbin Seper y (jiaKTopHH MyTopafi, 27 VII 1931, A. Py- 
Shh (LE); TaM we, onp. c. Ha3HM0BCKoro, JV° 4388, 3 VI 1914, 3. EBceeBa 
(LE); MHHyCHHCKHH oKpyr, onp. c. Mohok, ropHbie CTenHbie ckjiohh, 31 V 
1928, aHOHHM (TK); HACCP, BepxHe-BnjuoHCKHH pafioH, onp. noc. HaMpbi, 
22 VI 1957, E. J(3Hfl3BHHH (MW); MpKyTCKan oSji., xp. Ko^ap, SaccefiH 
p. JleB. CbirbiKTa, ajibnHfiCKne jiywafiKH, 2200—2300 m, 1 VIII 1959, B. Ilpe- 
oSpaweHCKHfi (MW); EypaTCKan ACCP, Eafinaji, n- 0 B Cbhto0 Hoc, BepmnHa 
p. IIpaBofi MapKOBofi, ajibnnfiCKne Jiyra hoa chcwhhkom, 24—26 VII 1961, 
B. CunjinBHHCKiifi, JI. JlaryTCKan (TK); TaM we, BepxoBbH Kjnona MeABewb- 
ero, npaBoro npHTOKa p. TapKyjiHK, 27 VII 1962, ohh we (TK); TaM we, 
CeBepHbifi xpeSeT, 1 VII 1962, ohh we (TK); TaM we, Eapry3HHCKnfi 3ano- 
neAHHK, ao-^hhb CeMH 03ep, cncTeMa Majioro Kjuona, 25 VII 1959, B. Cnn- 

J1HBHHCKH0 (TK). 

Euphrasia altaica Serg. subsp. glabra Kuvajev, subsp. nov. Folia 
glabra vel subglabra, glandulosa. Bracteae basi angusto-cuneatae. Flores 
(5.5) 6.5 (8.5) mm Ig. 

Typus: regio Krasnojarsk, pars australis montium Pntorana, ad 
ripam borealem arenoso-glareosum lacus Agata Superior, 220 m s. m„ 233-5, 

21 VIII 1969, W. Kuvajev leg. (LE). 

Affinitas: ab E. altaica Serg. ssp. altaica foliis subglabris glandu- 
las ceraceas vulgo in areolis confluentes differt gerentibus. Ab E. frigida 
Pugsl. ut E. altaica subsp. altaica ita E. altaica subsp. glabra caulibus 
tenuibus, debilibus, plerumque incurvatis 2—6 (9) (nec 5—18 (25) cm) 
alti, bractei basi angustato-cuneatis, floribus sparsioribus majoribusque, 
apice inflorescentiam compactam comosam non formanibus differt. 

JIHTEPA'I’yPA 

PeBepsaTTO B. B. (1914). Ha6jiK>AeHHH, npoH3BeAeHHue neTOM 1912 r. b hh- 
30BbHX p. EmiceH h cohcok pacTeiiHii, co6paHuux TaM. — CeprneBCKaH JI. II. 
(1935). 3anaflHocn6npcKne npeACTaBHTejiH po«a Euphrasia L. Tp. Ehoji. HHH Tomck. 
roc. yhhb., I.-Oiopa CCCP. (1954, 1955). XX, XXII. 

MocKOBCKaa IIojiyieHO 7 V 1974. 

BBTepuHapHaH anaseMiiH. 
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yjlK 005 : 582.998 


B. H. BacHJibeB 

CEPHH (PHflbl) PO^A JPICRIS L. (COMJPOSITAE) 

BO OJIOPE CCCP 

V. N. VASILYEV. SERIES (ROWS) OF THE GENUS PICRIS L. 

IN THE FLORA OF THE U. S. S. R. 

Kan H3B6CTH0, CepHH (pHflbl) BO ««I>JIope CCCP» Hy6jIHKOBajIHCb TOJIbKO 
na pyccKOM H3UKG, RTo, comacHo Meatp;yHapoflHOMy Koflency 6oTaHHuecKoii 
HOMGHKJiaTypU, HG fflGJiajIO npH3HaHH0 HX o6fl3aTGJIbHHM. Il03T0My aBTop 
Pgihhji HcnpaBHTb 3To ynymeHHe h ony6nHK0BaTb cepnn po^a Picris L. co- 
rjiaCHO npaBHjiaM KO^GKca. 

Series 1. Hieracioides V. Vassil.—Pianta biennis, pilis simplicibus 
«t pilis duobus hamulis anchoriformibus munita. Achenia sine rostello vel 
cum rostello brevissimo (0.2 mm) munita. Pedunculus longitudine omnia 
-crassitudine aequale. 

T y p u s: Picris hieracioides L. 

Ciofla othochtch: P. hieracioides L., P. faponica Thunb., P. coreana 
{Kitam.) Worosch., P. kamtschatica Ledeb., P. rigida Ledeb., P. similis 
V. Vassil. 

Series 2. Pauciflorae V. Vassil.—Pianta annotina, pilis simplicibus et 
pilis duobus hamulis anchoriformibus munita. Pedunculus a basi ad api- 
cem incrassatus, infra anthodium subito angustatus. Achenia cito in rostello 
•(ca. 1 mm Ig.) excurrens. 

T y p u s: Picris pauciflora Willd. 

Ciofla othochtch: P. pauciflora Willd., P. kotschyi Boiss. (h3 Maaon 
A3HH). 

Series 3. Strigosae V. Vassil. — Pianta annotina et biennis, pilis simpli¬ 
cibus et pilis quattuorbis hamulis anchoriformibus munita. Pedunculus 
a basi ad apicem crassitudine aequale. Achenia satis cito in rostello (ad 
1.5 mm lg.) excurrens. 

T y p u s: Picris strigosa Bieb. 

K 3toh cepHH othochtch: P. strigosa M. B., P. canescens (Stev.) V. Vas¬ 
sil. h P. sprengeliana (L.) Lam. (3an. EBpona). 

BoTaHHiecKHH HHCTHTyT IIojiyqeHo 14 X 1974. 

hm. B. JI. KoMapoBa 
AitaseMHH Hayn CCCP, 

JleHHHrpan. 
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OE yCTOHHHBOCTH BH^OBOFO PA3HOOEPA3HH 
HEKOTOPEIX PACTHTEJIbHbIX COOEID,ECTB KAMHATKH 

K. D. STEPANOVA, M. A. SHCHERBOVA, B. I. SEMIN. 

ON THE STABILITY OF SPECIFIC DIVERCITY IN SOME PLANT COMMUNITIES 

OF KAMCHATKA 

H3BeCTHo (IIIeHHHKOB, 1964), rto Meatfly fleHononyjiunjiHWH bhaob 
paCTHTejIBHMX COo6m,eCTB yCTaHaBJIHBaiOTCH KOJIHHeCTBCHHHe COOTHOmeHHH, 
cooTBeTCTByioiflHe flaHHOMy pa3BHTHio «|)HToqeH03a h ero 6HOTona. Ohh bh- 
paSaTHBaioTCH b npopecce fl.nHTejn.Horo B3aHM0fleHCTBHH oco6eS fleH03a co 
cpeflofi h noaTOMy b cjioatHBmeMCH n;eH03e oTHocniejibHo ycTOHHHBH. Ce30H- 
Hble H3MeHeHHH KOJIHReCTBeHHbIX COOTHOmeHHH npH OTCyTCTBHH OCoSeHHO 
He6jiaronpHHTHbix ycjioBHH noroflu nepHoflHqecKH noBTopaiorcH Kaatflbiii 
rofl B OflHOM H TOM Hte nopHflKe, T. e. B 3T0M OTHOmeHHH TaKHte HaSjIIOflaeTCH 
yCTOHHHBOCTb. 

3KcnepHMeHTajibHaH npoBepna yKa3aHHHx 3aK0HDMepH0CTe£ npoBefleHa 
HaMH Ha npHMepe BHeoKoTpaHHHX jiyroB KaMaaTKH (Ccmkhh h flp., 1973). 
B KaaecTBe HHTerpajibHoH xapaKTepncTHKii KOJiHaecTBeHHbix COOTHOmeHHH 
fleHononyjiHflHH bhaob Hcnojib30Bajiacb Me pa BHflOBoro pa3Hoo6pa3HH. Ha oc- 
HOBe npoBefleHHHX HCCJieflOBaHHH 6hjio CflejiaHo 3aKJiioHeHHe, hto npn ecTecT- 
BeHHOM pa3BHTHH BUCOKOTpaBHOrO C0o6m,eCTBa RHCJieHHbie 3HaaeHHH MepH 
BHflOBoro pa3Hoo6pa3HH KaatflUH rofl h3mchhh)TCh b TeaeHHe ce30Ha b oahom 
H TOM Hte nopHflKe H HMdOT yCTOHHHBbie 3HaHeHHH B OflHO H TO Hte BpeMH 
BereTapHoHHoro ce30Ha Kaatfloro rofla. OflHaKO KOJiHHecTBeHHue cooTHomeBHH 
Meatfly (JiHToMaccaMH bhaob pe3K0 H3MeHHJiHCb npn oflHoroflHHHoi^ h flByx- 
rOflHHHOM CKamHBaHHH TpaBOCTOH. 

B HacToaipeM coo6m,eHHH hphboahtch flaHHue no aHajiH3y vctohhhbocth 
BHflOBoro pa3Hoo6pa3HH MeJiKOTpaBHo-pa3HOTpaBHoro Jiyra b onpeflejieHHoe 
BpeMH Kaatfloro rofla h bjihhhhio CKamHBaHHH Ha H3MeHeHHH bhaoboh cTpyK- 
Typbi coo6m,ecTBa. BnfloBoe pa3Hoo6pa3He mu xapaKTepH3oeajiH MepaMH 
pa3Hoo6pa3HH IUeHHOHa—BnHepa (IIIeHHOH, 1963) h PeHbH—Pao (Pao, 
1968), KOTopue cootbctctbchho hmciot bha: 

a 

b S -t = — 2 P* lo e*P* 

i=l 

Rr—r = 

<=i 

rfle P 4 — flOJiH Beca oco6en i-ro BHfla b coo6m,ecTBe, n — hhcho bhaob. 
OaeBHflHo, hto ecjin coo6m,ecTBo coctoht tojibko H3 ocoSefi oflHoro BHfla, 
to Rs-y=Rr-r= 0. 

Ecjih b coo6m,ecTBe Kaatflun bha npeflCTaBJieH oflHHaKOBUM koahhcctbom 
oco6eH, hjih oflHHaKOBoH «|)HToMaccoH ocoSeii Kaatfloro BHfla, to Rs-r = 
=i?B_B=log,n. B 3 Tom cJiyaae roBopHT, hto BHflOBoe pa3Hooopa3He MaK- 


2A = 1 . 
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CHMajibHo h HHCJieHHo paBHo log 2 ra. EcTecTBeHHo, hto b nocjieflHeM cjiynae 
TOBOpHTCH O <J>JI0pHCTHHeCKOM pa3HOo6pa3HH. CjieflOBaTejIbHO, Mepa $JIOpH- 
cTHaecKoro pa3Hoo6pa3HH paBHa (3 hi6h, 1959): 

R x = log 2 re. 

Mepa pa3HOo6pa3HH Rs-V H Rr-R He BKBHBaJieHTHH (CeMKHH, .HBOHqeHKOB, 
1973), t. e. MoryT A aBaTb pa3JiHHHo ynopHAoneHHHe 3HaneHHH bgjihbhh. 
Ecjih Mepa Rs-v yHHTHBaeT HeSojibmne 3HaneHHH P t , to Mepa Rr-r b ochob- 
hom onpe^ejiHeTCH SojibmHMH 3HaHeHHHMH flojiefi. 

Mepa Rr-r xapaKTepn3yeT bhaoboc pa3Hoo6pa3ne coo6mecTBa c yneTOM 
TOJIbKO flOMHHaHTHHX HO o6hJIHK) HHflOB. 

B nocjieflHee BpeMH paccMaTpnBajiHCb Mepu pa3Hoo6pa3nn, ynopHAoneH- 
Hue napaMeTpoM t (Behara, Nath, 1973): 

n 

t=l 

JlerKo BHfleTb, hto npn x=2, R 2 =R R - R , npn x -> 1, R^Rs-y. HaMn pac- 
CHHTHBajiHCb Mepu pa3Hoo6pa3HH Rs—y h Rr~ r c yneTOM HOJien cnporo h flOJiefi 
aScoJiioTHo cyxoro Beca oco6en KawAoro BH^a coo6mecTBa. BBH^y aHajiorHH- 
Hbix pe3yjibTaTOB npHBoflHTCH fflaHHHe TOJibKo c yneTOM cnporo Beca. 


3KcnepHMeHTajibHbie AaHHue h oficywfleHHe 

Hccjie^oBaHHH npoBOAHHHCb b TeneHne Tpex JieT (1966—1968 rr.) Ha 
CTannoHape, pacnoJioweHnoM b KaMHaTCKofi ofijiacTn Ha TeppHTopHH cejib- 
CKOXOBHHCTBeHHOH OHHTHOH CTaHIJHH B EJIH30BCK0M paHOHe. OSbeKTOM 
HCCJieflOBaHHH 6 hjih pa3HOTpaBHO-MejiKOTpaBHHe Jiyra c bhaobhm cocTaBOM 
okojio 40 BHflOB pacTeHHH. CpeflHee hhcjio oco6en pa3JiHHHUx bhaob Ha 1 m 2 
okojio 900 3K3eMnjiepoB. M3 40 bhaob, oTMeneHHbix b coo6n;ecTBe, o6eo,hmh 
flJIH Bcex yneTHHX A ejI HHOK 6bIJIH 30. ,I(oMHnaHTHUMH H COflOMHHaHTHblMH 
hbjihiotch 6 bhaob ( Saussured pseudo-tilesii, 1 Thalietrum minus, Geranium 
erianthum, Carex falcata, C. aecrescens, Majanthemum bifolium). 

UccjieftOBaHHH npoBo^HJiHCb hh KsaftpaTHUx AenHHKax pa3MepoM 1 m 2 
B TpeXKpaTHOH HOBTOpHOCTH HO oSmenpHHHTOH MeTOflHKe (Pa6oTHOB, 1961; 
Hhjkhkob, 1961; IU,ep6oBa, 1970). B Ta6ji. 1 npHBBAeHH HeKOTopue naHHHe 
H3 HamHX HCCJieflOBaHHH HO rOAHHHHM H3MeHeHHHM (flHTOMaCCH paCTeHHH 
npn ecTecTBeHHOM pa3BHTHH (B) h npn CKaniHaaHHH (A) pa3HOTpaHHo-MejiKo- 
TpaBHoro jiyra. ^aHHbie nojiyneHH nyTeM ocpeflHeHHH no TpeM hobtophocthm. 
no flaHHHM TaSji. 1 npoH3BeffleHbi pacneTH Mep pa3HOo6pa3HH Rs-v h Rr-r c yne- 
tom flojiefi (fiHTOMacc no cnpoMy Becy (Ta6ji.,2). 

Ha ocnoBaHHH flaHmix Ta6ji. 2 'mojkho CAeJiaTb bhboa, hto npn ecTecTBeH- 
hom pa3BHTHH MejiKOTpaBHo-pa3HoTpaBHoro coo6m,ecTBa b KOHn;e BereTapHH 
Kawflun roA bhaob oe pa3Hoo6pa3ne hoctohhho. 3to BHCKa3HBaHHe noATBep- 
JKflaeTCH jaHHHMB HHCjieHHHX paCHBTOB KaK Me pH pa3HOo6pa3HH UleHHOHa — 
BnHepa, Tan n Mepn pa3Hoo6pa3BH"PeHbH—Pao. CjieAOBaTeJibHO, b cjiojkhb- 
meMCH TpaBHHOM MHOroBHflOBOM COoSmeCTBfi npn eCTeCTBeHHOM ero pa3BHTHH 
KOJIHHeCTBeHHLie COOTHOHieHHH «|)HTOMaCC nOnyjIHpHH BHAOB yCTOHHHBH, 
Ha hto yKa3HBaioT qncjieHHLie 3HaneHHH Mep pa3Hoo6pa3nn, paccHHTaHHue 
AJiH opnoro h Toro we ce30Ha KawAoro roAa. npn CKamHBaHiiH TpaBOCTOH 
(TaSji. 2) cymeCTBeHHHx H3MeHeHHH b bhaobom pa3Hoo6pa3HH TaKwe He Ha6- 
JiioAaeTCH. OAHano Ha6juoAaeTCH pe3Koe CHHweHHe KoJinnecTBa o6m,efi «|)hto- 
MaccH pa3HOTpaBHo-MejiKoTpaBHoro coo6n;ecTBa npn CKamnsaHnn TpaBOCTOH. 
Tan, ecjiH npn ecTecTBeHHOM pa3BHTHH (fiHTOMacca no cnpoMy Becy paBHa 
b cpeAHeji 3a Tpn roAa npn6jiH3HTejibHo 1000 i7m 2 , to npn CKamHBaHHH 
TpaBOCTOH b TeneHHe A»yx neT paBHa 391 i7m 2 . CjieAOBaTejibHO, HeCMOTpn 

1 HasBaHBH pacTesBB dpbboahtch no pa6oTe B. H. BoponmjioBa <i<t>jiopa CoBeiCKoro 
^ajibncro BocTOKa» (1966). 
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oflaiHue HBMeaeHHB ijiiTOHaccu pacieHiS 30 b h a o b i paaHoipaBHo-MeJiKoTpaBHoro co o 6 u| e c t a a 
npi 6CT6CTB6HHOM ero paaBHTHH H II pH CKaUIHBaBHH (Cbipoif BSC, r/M 2 ) 









































V 


TABJIHIJA 2 


M e p li pa3Hoo6pa3HH m e n k o t p a b h o - p a 3 h o t p a b h 0 r o 
cooCmecTBa n p n 6CT6 ctb6hhom ero pa3BHTHH 
h npn bjihhhhh c k a di h b a h h h 


npH eCTCCTBeHHOM paaBHTHH 

IlpM BJIHHHHH CKamHBaHHH 

cpoK cpeaaHHH 
paCTeHHft 

R S — V 

r r — r 

cpoK cpeaaHHH 
pacTeHnfi 

R S — V 

r R — R 

6 VIII 1966 

3.26 

2.84 

25 VI 1966 

3.34 

2.94 

15 VII 1967 

3.23 

2.89 

17 VI 1967 

3.33 

2.93 

22 VII 1968 

3.31 

2.67 

18 VI 1968 

3.50 

3-08 


Ha yMeHbmeHne dohth b 3 pa3a <|>HTOMaccH MejiKOTpaBHO-pa3HOTpaBHoro 
coo6m,ecTBa, bhhobbh CTpyKTypa pe3Ko He H3MeHHJiacb. 

Ha OCHOBaHHH npOBe^eHHLIX HCCJleAOBaHHH HO H3yqeHHK) yCTOHHHBOCTH 
BHAOBOH CTpyKTypbl BUCOKOTpaBHOro COo6meCTBa (CgMKHH H AP-> 1973) 
n pa3HOTpaBHo-MejiKOTpaBHoro Jiyra mojkho aaKJiioHHTb, hto b eCTecTBeHHux 
ycjioBHHX 3 th ab^ coo6m,ecTBa H3 roAa b toa b onpeAejieHHbie nepnoAH Bpe- 
MeHH HMeioT oaho h to we BHAOBoe pa3Hoo6pa3ne. OAsaKo pa3HOTpaBHO- 
MejiKOTpaBHHH jiyr, b oumnne ot BUConoTpaHHoro, coxpaHneT ycToHHHBoe 
BHAOBoe pa3Hoo6pa3He b onpeAeJieHHoe BpeMH KawAoro roAa npn CKanmBaHnn 
b TeneHne A B yx jieT, xoth oSman <|)HTOMacca cooSmecTsa pe3Ko yMeHbmaeTCH. 
CjieAOBaTejibHO, BHAOBan CTpyKTypa pa3HOTpaBHo-MejiKOTpaBHoro coo6m,ecTBa 
6ojiee yCTOHHHBa k CKanmBaHHK), neM BHCOKOTpaBHoro coo6m,ecTBa. 
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J7IK 581.331.2 : 582.998 (571.56> 


K. B. BejiKHHa 


CTPOEHHE AIIEPTyP nblJIblJEBblX 3EPEH HEKOTOPbIX BHflOB 
CEM. ASTERACEAE DUM. OJIOPbl HKYTHH 

K. V. BELKINA. SEED GRAIN APERTURE STRUCTURE IN SOME 
SPECIES OF THE ASTERACEAE FAMILY FROM THE FLORA OF YAKUTIA 


HccJicflOBaHne cTpoenna anepiyp muibiieBtix aepeH bhjiob Asteraceae H3 HKyran no- 
Kaaajio ropaano dojiunyio cjiojkhoctb hx CTpoeran, nentejin npejjcTaBjiHjiocb npcwflc. 
B cTarbe oxapaKTepnaoBanu omeJiLHue ajieMeHTu anepTyp n HaMcqeHU neTupe Tuna nx 
CTpOeHHfl. 


JJjih Bcex npeflCTaBHTejieH ceM. Asteraceae Dum. xapaKTepHa cjiO/KHan 
anepTypa nujibqeBux 3epeH. Bonpoc o CTpyKType aToro o6pa30BaHHH o 6 cy>K- 
najiCH mhothmh najiHHOJioraMH, o^naKo 30 cero BpeMeHn He coCTaBHJiocB- 



e^HHorO MHeHHH HO 3T0My BO- 
npocy, HMeiOTCH pacxojKAeHHH 
KaK B OTHOineHHH HHCJia 9JieMeH- 
TOB, COCTaBJIHK)m,HX CJIOJKHyiO 
anepTypy, TaK h b oTHomeHHH 

HX Ha3BaHHH. 

3aHHMaacb oniicaHHeM hhjib- 
AeBHX 3epeH HKyTCKHX acTpoBux, 
MU o6paTHJIH BHHMaHHe Ha OflHy 
oco6eHHocTb hx cjiojkhoh anep- 
Typu, KOTopyio hhkto em,e paHee 
He oTMenaji. Y nujibijeBux 3epeH 
HeKOTopux poflOB aToro ceMefi- 
CTBa, KpOMe KpyHHOH MepHflHO- 
HajibHOH 6opo3^u, b ee cpe^Heii 
Hacra [pacnojiaraeTCH Tanjue Me- 
pHflHOHajibHaH He6ojibmaH 6opo3- 
HKa. Y nujibiju Nardosmia frigida 
(L.) Hook., Cacalia hastata L. r 
Senecio congestus (R. Br.) DC., 
S. arcticus Rupr. h Ligularia 
sibirica (L.) Cass. (Tpn6a Seneci- 
oneae Cass.) anepTypu coctoht 
H e H3 AByx, a H3 Tpex h flaate 
nerapex ajieMeHTOB. 

Bo mhothx paSoTax HOAuep- 
KHBaejCH, hto cjioiKHue anepTypu 




Pnc. 1. CTpoeHne 3 kshhu b odnaciH 
anepTyp n xapaKTep anepTyp (IV Tuna). 

1 — o6mee CTpoeHne 9K3 hhli ntuibneBoro 
aepHa: Senecio arcticus, S. congestus , Ca¬ 
calia hastata, Ligularia sibirica; anepTypu: 

2 — Senecio arcticus ; 3 — S. congestus ; 

4 — Cacalia hastata ; 5 — Ligularia si¬ 

birica; 6 — Nardosmaia frigida ; 7 — CTpoe- 

HHe 3K3HHU Nardosmia frigida. 


o6pa3OBaHUH0CJieA0BaTeJIbHUMH, HeCOBnaAaiomHMH OTBepCTHHMH B pa3JIHHHUX 

cjiohx o6ojiohkh (Erdtman, 1952; Stix, 1960; KynpHHHOBa, A.iemHHa, 1972). 

06HapyjKeHHan hbmh cjioJKHan anepTypa y nepeuHCJieHHux Bume bhaob 
COCTOHT H3 CJieAyK)m,HX 3JieMeHTOB. 

1. MepHAHOHajibHo pacnojionteHHOH, nepeceKaromefi 3KB3Top ajihhhoh 
6opo3AU, o6pa3QBaHHOH BunaAeHHeM BepxHnx CKyjibnTypHUx cnoea — 
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KpynHtix manoB, h nepBoro papa cTepateHtHOBoro cjioh. MeM6paHa 3TO 
6opo3pH Bojiee hjih MeHee raapKan, c HeacHo ToaeaHofi TeKCTypofi, KOTopaa 
o6pa30BaHa 3a caeT npoCBeanBaHHH roaosoK CToa6nKGB BToporo CTepjKem>- 
KOBoro caoa. OHa npepcTaBaneT coGofi nopcraaaiomHfi caofi nepBoro papa 
CTepa<eEbKOB. Kpafi 6opo3pbi BMaBaaeTca HeoTaeT jihbo. 

2. BTopoi MepHAHOHaabHofi 6opo3pH 6oaee KopoTKofi, aeM nepBaa, 
pacnoaoaseHHofi b cepepHHe ee. MeM6paHa 3toh kopotkoh 6opo3pu oStraHo 
KpynH036pHHCTaa h GyropaaTan. 3Ta 6opo3pa pacceKaeT 6oaee rayGoane 
caoH 3K3EHH. OHa B03HHKaa b pe3yabTaTe BtrnapeHHH nopcTnaaiomero caoa 
nepaoro papa CTepateHBKOB h TeM caMHM oTKpbiaca BTopofi pap pepno pac- 
CTaBaeHHHX cTepjKOHbKOB, KOTopue o6pa30Baan GyropaaTyio MeM6paHy aTofi 



2 




Phc. 2. CrpoeHse 8K3 hhu 
b odaacTH anepTyp h xapan- 
Tep anepiyp (I, II, III th- 
hob). 

a — CTpoeHHe sk3hhu; 6 — 
CTpoeHHe aaepTypu. 1 — An- 
tennaria dioica ; 2 — A. villi’' 

/era; $ — Chrysanthemum tibi - 
ricum; 4 — Inula britannica 



kopotkoh 6opo3pbi. Mh npepaaraeM KopoTKyio 6oaee ray6oKyio Mepapno- 
HaabHyio 6opo3py Ha3biBaTb — HH«|>paKoabna (infracolpa), hto 3HaaHT HHHte 
pacnoaoJKeHHaa 6opo3pa. 

IIuabpeBbie 3epHa Senecio arcticus h S. congestus xoporao oTaaaaioTCa ppyr 
ot ppyra no xapaKTepy HH<J>paKoabnbi. Y S. arcticus OHa y3Kaa, MeMGpaHa 
ee MeaKoSyropaaTaa, Torpa KaK y S. congestus 6opo3pa nraponaa, 33HHMaeT 
/ioara BCio niHpHHy KpynHofi MepHpnoHaabHOH 6opo3pbi, a MeM6paHa ee 
3epHHCTan (pnc. 1, 1, 2, 3; Ta6a. 1, 1 — 8, cm. BKaefiKy). 

MeM6paHa HH^paKoabntr nuabpeBux 3epeH Ligularia sibirica KpynHo- 
GyropaaTan, y Kpan 6opo3pH GyropKH pacnoaoHceHbi 6oaee TecHo ppyr k ppyry 
(pnc. 1, 7, 5; Ta6a. 1, 9—12, cm. BKaefiKy). 

Y nuabpeBHX 3epeH Cacalia hastata HH<|paKoabna c noaiocoB npHKpwTa 
pa3pocnmMHCH KpanMH KpynHofi MepHpHOHaabHofi 6opo3pbi. MeMGpaHa, 
TaK ate KaK n y Ligularia sibirica, KpynHoGyropaaTan (puc. 1, 1, 4; Ta6a. 11,7— 4, 
cm. BKaefiKy). 

HeKOTopoe oTanaHe ot BbimeonHcaHHbix BHpoa b CTpoeHHH HH^paKoabnu: 
h b xapaKTepe ee MeMGpaaH hmciot nbiabpeBbre 3epHa Nardosmia frigida, 
3K3HH3 HX COCTOHT H3 OPHOTO PHpa CTepjKeHbKOBOrO CaOHJ HpH BHHapeHHH 


4' 
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aToro pjiffia CTepjKeHbKOB oopa30Bajiacb KpynHan Mepn^HOHajibHan 6op63fla, 
MeMSpaHa ee MeJiK03epHHCTaH. MmJpaKOJibna B03HHKJia npn yTOHneHHE: cnoeB 

M3K3HHH, MeM6paHa ee rjiafluaH (pnc. 1, 6, 7; ra6n. II, 5—S). 

3. CjieflyiomHM 3JieMeHToM cjiojkhoh anepTypu hbjihgtch 3KBaTopHajibHO- 
BHTHHyTan opa, B03HHKman b pe3yjibTaTe yTOHnemiH cjioeB M3K3HHU. 

4. B MecTe nepecenemiH KpynHOH MepnjpoHajibHOH 6opo3nu,. HH«|>pa- 
KOJibnu h opu HMeeTCH Han6ojiee yTOHneHHHH ynacroK 3K3HHH — nopa. 

IIujibiteBue 3epHa HKyTCKHx aCTposux hmciot neTupe THna anepTyp. 

I ran — 3-6opo3flHo-nopoBbiH. AnepTypu stoto THna cbohctbchhu Anten- 
naria dioica (L.) Gaertn. h Chrysanthemum sibiricum DC. Y nujibn;eBux 3epeH 
A. dioica 6opo3flu fljiHHHue, ranponne b SKBaTopnajiBHon nacTK h tohko 
OTTHHyTo 3aocTpeHHue y noJiiocoB, MeM6paHa Sopoafl TJiaflKan; nopa onpyr- 
jian, HHor^a HeMHoro nrnpe 6opo3flu (pnc. 2, 1, a, 1, 6). 

BojibmoH HHTepec npe^CTaBJineT xapaKTep anepTyp y nunBn;u Chry¬ 
santhemum sibiricum. Bopo3flu fljiHHHue, BHe3anHO cyjKeHHue k no/uocaM, 
b oGjiacTH nop pe3KO pacnrapniomHecH, MeM6paHa 6opo3fl rjia^Kan. IIopu 
ajiJiHHTnqecKHe, BunmyTue no 3KBaTopy, b MecTax conpHKOCHOBeHEa jihhhh 
nopu h 6opo3.nu HMeioTCH yTDJim,eHHue 6yropKH. IIopu npHKpuiu pa3poc- 
mHMHCH KpanMH 6opo3flu (ia6ji. II, 13 — 18\ pnc. 2, 3, a, 3, 6). 

II THn — 3-6opo3ffHO-opoBUH. Tanofi thh BCTpeneH y nujibpu Anten- 
naria villifera Boriss. Bopo3flbi flJiHHHue, nmpoKHe b aKBaTopnajibHOH nacra, 
3aocTpeHHue y hojiiocob, MeMSpaHa 6opo3fl rjia^Kan; opu SKBaTopnajibHO- 
BUTHHyTue, sjuiHnTHnecKHe (pnc. 2 , 2, a, 2, 6). 

III THH — 3-6op03flHO-nOpOBO-OpOBUH. IIpHMepOM 3TOTO THUS MOJKeT 
CJiyjKHTb nujibija Inula britannica L. Bopo3flu ^jinHHue, pacnmpeHHue 
b SKBaTopnaabHOH nacra h 3aocTpeHHue y nojnocoB; oct3Tkh CTepweHbKOB 
Ha noflCTHJiaiomeM CJioe o6pa3yroT MejiK03epHHCTyio MewSpaHy 6opo3n; 
opu 3KBaTopnajibno-BUTHHyTue, BJiJiHHTHqecKHe; nopu neTKO onepneHHue 
(Tafia. II, 9—12 , cm. BKJiefiKy; pnc. 2, 4, a, 4, 6). 

IV THH — 3-6op03ffiHO-HH<j)paKOJIbnaTHO-nOpOBO-OpOBUH. K 3T0My THny 
othochtch nujibpeBue 3epHa Cacalia hastata, Senecio congestus, S. arcticus, 
Ligularia sibirica, Nardosmia frigida. XapaKTepncTHKa cjiojkhoh anepTypu 
nujibn;u sthx bh^ob H3JiojKeHa sume. 

B fflaHHofi CTaTbe mu ctbbhm Bonpoc o tom, hto anepTypu acTpoBux ro- 
pa3,n;o 6ojiee cnonuiue, neM sto 6ujio: H3BecTH0 paHee. KoJinnecrBO caoeB, 
ynacTByiomHX B o6pa30BaHHH stoto hjih hhoto THna anepTyp, 6onee fle- 
TaJIbHO MOJKHO BUHCHHTb TOJIbKO C npHMCHeHHeM SJieKTpOHHOH TeXHHKH. 

Abtop BupantaeT 6jiaroflapHOCTb JI. A. KynpHHHOBOH 3a KOHcyabTapHH 
H COBeTU npH BUnOJIHeHHH naHHOH paSoTLI. 
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yffH 581.162.1 : 547.919 .7 : 582.5/9 


E. G. HnKOJiaeBa 

O II03EJ1EHEHHH 3APO/J,bIlIIEH HEKOTOPbIX A A GI OSPFAiMA E 

E. S. NIKOLAEVA. ON THE TURNING GREEN OF SOME ANGIOSPERMAE 

EMBRYOS 

B paCoTe H3JiaraiOTCH pe3yjibTaTU naTHJieTHHx nccJieAOBannn asTopa no npo6jieMe 
XJIOpOlflHJIJIOHOCnOCTH pa3JHTIHUX naCTCH CeMOHH nOKpUTOCCMHHHUX paCTeilHH. 3a 3T0T 

cpoK naMH HCCJic^oBaHO 500 bhrob b cocTaBe 320 po^oB, oTHOCnninxcn k 110 ceMencTBaM, 
H3 hhx no3CJieHCHno 3apOAumen mu HaSnioaajiH y 200 bhaob, othochiahxch k 40 ceMefi- 
CTBaM. B paOoTC paccMaTpnBaeTcn Bonpoc o no3CJioHeHHH 3apoAumen Bnpcmecce pa3Bn- 
THH C6MHH H O BCTpeiaBMOCTH XJIOponjiaCTOB B 3HH0CnCpMC H CCMCHHOH KOHtype y HeKOTO- 
pux BHAOB. 

Bonpoc 0 XJIOpO(|)HJIJIOHOCHOCTH pa3JIHHHHX HaCTGH CGMGHH HOKpUTO- 
CGMHHHHX paCTGHHH, HGCMOTpH Ha 6ojieG H6M BGKOByK) GTO flaBHOCTb, OCTaGTCH 
HGflOCTaTOHHO OCBGIH,GHHHM H Ha COBpGMGHHDM 3TanG pa3BHTHH HayKH. Y pHfla 
noKpuTocGMHHHUx paCTGHHH npH H3yRGHHH npoijGCCOB cnoporGHG3a H raMG- 
TOTGHG3a XJIOpOHJiaCTH oSHapyJKGHH B HHJIbHHKaX, B HHJIbUG H HUJIblJGBHX 
Tpy6KaX, B MaTGpHHCKHX KJIGTK3X MGTaCHOp, B 3apOflHIH6BbIX MGIHK3X H 

HHn;GKjiGTKax (IIo/myfJHaH-ApHOJibAH, 1952; KaHTop, 1955; JIoflKHHa, 1957; 
IlojiyHHHa, 1961). 

CBGflGHHH O BCTpGRaBMOCTH XJIOponjiaCTOB B 3HflOCHGpMG, pa3JIHRHHX R3CTHX 
3apoflbiina h b cgmghhoh KOHtypc hmgiotch b jinrcpaTypc, HaHHHan c XIX b. 
(Lubbock, 1892; Nctolitzky, 1926; Hhhihgbckhh, 1927; ILioTHHKOBa, 1949; 
HcpHonpoB, 1952; Kanrop, 1955, 1957; ATafiGKOBa, 1964; Xy^HK, 1964; 
J(oB6biin, 1969, h flp.). 

IIpoSjIGMa XJIOpO$HJIJIOHOCHOCTH 3apOflHIH6H H 3HflOCII6pMa HOKpHTO- 
cgmhhhhx paCTGHHH Ha npoTHJKGHHH pnfla jigt pa3pa6aTUBaGTCH b jiabopa- 
TopHH 3M6pnoaorHH BoTaHHRGCKoro HHCTHTyTa hm. B. JI. KoMapoBa 
AHCCCP(BHH) (Ho<J)«|)G,HKOBjiGB,?KyKOBa). B HacTonmcc bpgmh ho HpH3HaKy 
XJIOpO(j)HJIJIOHOCHOCTH H3yR6H0 0OJIGG 1000 BHflOB, RTO H03BOJIHJI0 M. C. HKOB- 
JIGBy H r. fl. JKyKOBOH (1968, 1973) BHflGJIHTb CpGflH HOKpblTOCGMHHHHX flBG 
ocHOBHbie rpynnH: jighko3m6pho<|)htm h xjiopo3m6pho«|>hth. 

McCJIGflOBaHHH BCGX TaKCOHOB HOKpUTOCGMHHHHX paCTGHHH C IJGJIbK) 
BUHBJIGHHH npH3HaKOB XJIOpO<J)HJIJIOHOCHOCTH 3apOflHHIGH H BHflOCHGpMa MOTyT 
flaTb HHTGpGCHHH MaTGpHajI flJIH T3KCOHOMHH H <J>HJI0r6HHH. B COOTBGTCTBHH 
c njiaHOM KoopA,Hnan,HH HCCJiGflOBamiH hhmh hpobg^gho H3yHGHHG pacnpo- 
CTpaHGHHOCTH HBJI6HHH XJIOpO«|>HJIJIOIIOCHOCTH 3ap0flHHI6H, RaCTHHHO 3HflO- 
cncpMa h cgmghhoh KOjKypu HGKOTopHx Angiospermae. 06’bGKTaMH Harnoro 
HCCJIGflOBaHHH SUJIH BHflH IJBGTKOBHX paCTGHHH (JlJIOpbl BopOHIHJIOBrpaACKOH 
oSjiaCTH H HaCTHHHO paCTGHHH TpOnHRGCKOTO H CySTpOnnueCKOTO npOHCXOJK- 
flGHHH (y Hac OpaH/KepeHHbIG, T6HJIHHIIH6 H KOMHaTHUG paCTGnHH). HcCJI6fl<^ 
BanHH npoBOAHJiocb Ha jkhbom MaTGpnajiG, npenapHpoBaHnbie cgmhhorkh 
H 3apOAbIIHH H3yUajIHCb C HOMOmbH) CB6T00HTHH6CK0H MHKpOCKOHHH. H3yU6- 
HUG naRHHflJIOCb HO B03MOJHH0CTH C 60 JIGG paHHHX (J)a3 OHTOTGHG3a CGMGHH 
(mapoo6pa3HaH <|>a3a 3apoflHma) h npoflojiwajiocb ao oKOHuaiejibHoro C 03 - 
pGBaHHH CGMGHH. 3a HHTb JIGT (1968 — 1972 TT.) 6HJIH HpOCMOTpGHH C6MH- 
3anaTKH h 3apoflbiniH 500 bhaob BbicmHX paCTGHHH b cocTaBG 320 po^oB, 
OTHOCHIH,HXCH K 110 CGMGHCTBHM. BaCTHRHO CHHCOK BHffiOB, HCCJIGffiOBaifHblX 
H3MH C PGJIBH) BbIHBJIGHHH XJIOpO(|)HJIJIOHOCHbIX 3ap0flbIHIGH, OHy6jIHKOBaH 
B paboTG HKOBJIGBa H JKyKOBOH (1973), H B flaHHOH CTaTbG MH flaGM CHHCOK 
TOJIbKO TGX BHflOB, KOTOpHG HG BOHIJIH B OHySjIHKOBaHHUH CHHCOK, a HGKOTO- 
pUG BHRbl MU BKJIIORaeM B ffaHHUH CHHCOK B CBH3H C HOJIyRGHHGM AOHOJIHH- 
TGJIbHUX CBGffiGHHH. 1 Hg BCG CGMGHCTBa HayRajIHCb H3MH H paBHOH CTGHGHH, 


1 CnncKH bhaob npoBepeHU no Bujuincy (Willis, 1966) n no onpeffejinTejiio (Bn3Han- 
hhk pocjinn yKpaiHH, 1965); nx npoBcpnJin TaKH<e 3. T. ApTiomeHKO h H. H. L(BejieB, 
sa rto h mi HCKpeHHe SjiarogapHa. 
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P a c n p o c t p a h e h h o c t b h b ji e h h h 
n o a e ji e h e h h h aapoffumefi 
noKpuioceii jBBiix paCTeEHi 


CeMeftcTBa u bhjxh 

Hajimne (-(-) hjih 
OTCyTCTBae (—) noaejieHe- 
hhh aapoAumeft 

A. CeMeftcTBa, Bee HCCJieppoBaHHue npe^cTaBUTejiH 

KOTopux HMeiOT 3ejieHue 3aponHmn 

A selep iadaceae 

+ 

Vincetoxicum stepposum Pobed. 

Cruelferae 

+ 

Alyssum desertorum Stapf 

Draba nemorosa L. 

+ 

Hesperis tristis L. 

+ 

Matthiola fragrans Bunge 

+ 

Dipsacaceae 

+ 

Seabtosa ucrainica L. 

Fabaceae 


Astragalus pubiflorus DC. 

+ 

Astragalus sp. 

+ 

» tanaiticus C. Koch 

+ 

Glycyrrhiza glabra L. 

+ 

Lathyrus pannonicus Garcke 

+ 

Vicia pisiformis L. 

+ 

Vigna sinensis (L.) Endl. 

+ 


Geraniaceae 

Geranium, robertianum L. 

Lentibulariaceae 
Utricularia sp. 

Malvaceae 

Abutilon theophrastii Medic. 

Hibiscus cannabinus L. 

Salicaceae 

Populus suaveolens Fisch. 

» trichocarpa Hook. 

» pruinosa Scbrenk 

Populus sp. 

Salix alba 1. 

» myrtilloides L. 

» phylicifolia L. 

Salix sp. 

Slmaroubaceae 

Ailanthus dltissima (Mill.) Swingle 
Tiliaceae 

Corchorus olitorius L. 

Tilia sp. 

E. CeMeftcraa, Bee nccjienoBaHHue npeffCTaBUTejm 
KOTopux HMeiOT HeaejieHue 3apoflumn 

Acanthaceae 

Ruellia devosiana Morr. 

Adoxaceae 

Adoxa moschatellina L. 

Alliaceae 

Allium lineare L. 

» flavescens Bess. 

Apiaceae 

Turgenia latifolia (L.) Hoffir. 

Asparagaeeae 
Asparagus officinalis L. 

» tenuifolius Lam. 

Begoniaceae 
Begonia sp. 

Cannabinaceae 

Cannabis sativa L. 

Humulus lupulus L. 

Cannaceae 

Canna indica L. 

Carpinaceae 
Carpinus betulus L. 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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(II podoJixeHue) 


CeMettCTBa n bhau 

HaJiaqae (+) hjih 
OTC yTCTBH© (—) noseneHO- 
Hiui sapojmmett 

Commelinaceae 


Tradescantia sp. 

— 

Ebenaeeae 


Diospyros lotus L. 

— 

Elatinaceae 


Elatine alsinastrum L. 

— 

Eumariaceae 


Fumaria parvi flora Lam. 

— 

» schleicheri Soy.-Willem. 

— 

Gentianaceae 


Centaurium minus Moench 

— 

Iridaceae 


Iris halophila Pall. 

— 

Iris sp. 

— 

Labiatae 


Nepeta parviflora Bieb. 

— 

Liliaceae 


Gagea lutea (L.) Ker-Gawl. 

— 

» ucrainica Klok. 

— 

Gagea sp. 

— 

Scilla sibirica Andrews 

— 

Tulipa silvestris L. 

— 

Onagraceae 


Epilobium sp. 

— 

Primulaceae 


Androsace elongata L. 

— 

» turczaninovii Freyn 

— 

Cyclamen persicum Mill. 

— 

Ranunculaeeae 


Aconitum sp. 

— 

Anemone ranunculoides L. 

— 

Delphinium sergii Wissjul. 

— 

V rticaceae 


Urtica dioica L. 


B. CeMeficTBa, b Koropux BCTpenaiOTCH Baffin 
c 3ejicHUMH h He3eaeHUMH aapoffiumaMa 

A maryllidaceae 


Clivia sp. 

— 

Crinum sp. 

— 

Haemanthus albiflos Jacq. 

+ 

» katkarinae Baker 

+ 

Narcissus sp. 

— 

Pancratium sp. 

— 

Zephyranthes sp. 

— 

A. raceae 


Arum elongatum Stev. 


Garyophyllaceae 1 

Arenaria pineticola Klok. 

+ 

Cucubalus baccifer L. 

+ 

Dianthus sp. 

— 

Herniaria besseri Fisch. 

— 

» glabra L m 

— 

» polygama J. Gay 

— 

Stellaria media (L.) Vill. 

+ 

■Chenopodiaceae 


A triplex sp. 

+ 

Chenopodium album L. 

+ 

Euphorbiaceae 

+ 

Euphorbia sp. 

Fagaceae 


Quercus robur L. 2 

+ 

Oleaceae 



1 Y puna BHffOB ceMeacTBa rBoafttrcHHX HaSnionaeTCH HeaHaraTajibHoe KpaTKOBpeMeimoe 

noaeaeHeHne saponEuna nepen cospeBaHneM cbmhh. 

2 y ny6a HaSjiroflacTCH no3eneHeHne ceMflAOJiefi c noBepxHOCTH. 


519 







( D podojixceHue ) 


CeMeilCTBa a busbi 

HaJTOTHe (+) HJIH 

OTCyTCTBHe (—) no3eneHe- 
hhh aapOAumeii 

Fraxinus excelsior L. 1 

+ 

» oxycarpa Willd. 

+ 

Fraxinus sp. 

+ 

Polygonaceae 


Polygonum aviculare L. 

+ 

» pseudoarenarium Klok. 

+ 

Rutaceae 


Dictamnus gymnostylis Stev. 

— 

Scrophulariaceae 


Odontites serotina (Lam.) Dum. 

— 

Orthantha lutea (L.) Kemer ex Wettst. 

— 

Pedicularis kaufmannii Pinzger 

— 

Rhinanthus minor L. 

— 

Verbascum phoeniceum L. 

— 

Veronica austriaca L. 

— 

» hederijolia L. 

— 


nojiHee ffpyrnx HCCJieflOBaHu Cruciferae (35 bhaob), Fabaceae (45 bhaob), 
Rosaceae (25 bhaob), Salicaceae (20 bhaob), Caryophyllaceae (20 bhaob), 
Ranunculaceae (15 bhaob), Labiatae (15 bhaob), Scrophulariaceae (20 bh- 
Aob). B 6ojibmHHCTBe flpyrnx ceMeficTB y^ajiocb npocMOTpeTb 3apo- 
flumn HecKOJibKHX bhaob, b pnae ceMeficTB ( Adoxaceae, Araceae, Aizo- 
aceae, Cornaceae, Zygophyllaceae h AP-) HCCJieAOBajiHCb 3apoAbinra tojibko 
OAH oro, AByx bhaob, 3to b ochobhom oSbacHneTCH TeM, hto yKa3aHHbie ce- 
MeficTBa CJia6o HpeACTaBaeHH bo <|>Jiope BoponrajioBrpaACKOH o6jiaeTH. 

Mu hh pa3y He Ha6jiK>AajiH H03ejieHeHHe 3apoAHineH y bhaob cjieAyioinnx 
ceMeficTB: Aizoaceae, Amaranthaceae, Apiaceae, Apocynaceae, Aristolochia- 
ceae, Rignoniaceae, Boraginaceae, Campanulaceae, Caprifoliaceae, Compositae , 
Crassulaceae, Cucurbitaceae, Cyperaceae, Elaeagnaceae, Gramineae, Iridaceae, 
Juglandaeeae, Juncaceae, Labiatae, Lythraceae, Moraceae, Onagraceae, 
Plantaginaceae, Portulacaceae, Ranunculaceae, Rosaceae, Santalaceae, Saxi- 
fragaceae, Thyphaceae, Vitaceae h HBKOTopbix Apyrnx. 

H 3 500 bhaob H03ejieHeHHe 3apoAbnnefi mh Ha6jiK>AajiH y 200 bhaob, 
OTHOCHIAHXCH k 40 CeMeHCTBaM. 

IlojiyaeHHbie hbmh A^HHue b ochobhom cornacyioTCH co CBeAeHHHuz, 
ony6jiHKOBaHHHMH b JiHTepaType APyrHMH aBTopaMH. Y pHAa bhaob ceM. 
Amaryllidaceae, Caryophyllaceae, Polygonaceae, Salicaceae no3ejieHeHHe 3a- 
poAHmeH oSnapyateHo BHepBue. 

Ha ocHOBaHHH A a HHbix jiHTepaTypu h HamHx HCCJieAOBaHHH mohieo ro- 
BOpHTb 0 IHHpOKOH paCHpOCTpaHeHHOCTH HBJieHHH XJIOpo4>HJIJIOHOCHOCTH 3ap0- 
AbiineH cpeAH noKpHToceMHHHbix h npHypoaeHHOCTH 3Toro hbjibhhh k onpe- 
AejieHHHM, name HpynHHM TaKCOHaM (ceMeficTBaM). Ho BCTpeaaiOTCH h He- 
KOTopue oTKJioHeHHH. HanpHMep, b ceM. Amaryllidaceae 3eJieHbie 3apoAHnm 
Mbi Ha6jiK>AajrH tojibko y reMaHTyc (Haemanthus albiflos Jacq., H. katharinae 
Baker), b ceM. Polygonaceae — y bhaob cnopuma ( Polygonum aviculare L., 
P. pseudoarenarium Klok.). 

A. H. ATaSeKOBa (1964) h M. H. XyAHK (1964), paccMaTpHBan 3M6pno- 
reHe3 jhohhhob, OTMeaaioT, hto y Lupinus albus L. xjioponjiacTH HMeiOTCH 
TOJibKO b noABecKe 3apoAHma. Mh Tjm ceaoHa BHceBajm ceMeHa 6ejioro 
jnonHHa h naynajiH 3apoAHm b TeneHne acero oHTorene3a ceMBHH. PeayjibTaTH 
HamHx HCCJieAOBaHHH CBHAeTejibCTByioT o HaJinann xJioponjiacTOB b caMOM 
3apoAHme; 3apoAHm Lupinus albus L. 3ejieHHH, TaK jKe KaK h 3apoAHuiH 
Apyrnx HCCJieAOBaHHHX hbmh jhohhhob (L. perenne L., L. bakeri Lindl.) 
h Bcex APyrnx H3yneHHHx hbmh pacTeHHH ceM. Fabaceae. 

CpeAH ceMeficTB KJiacca Dycotyledoneae 3ejieHHe 3apoAHmn BCTpenaioTCH 
3HaaHTejibHo name, aeM cpeAH ceMeficTB KJiacca Monocotyledoneae. TaK, HaMH 

1 y HceHH HaSjHOflacTCH He3Ha T mTanbHoe (cjia6oe) h KpaTKOBpeMOHHoe noaejieHenne 
aapoAuma. 
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y oahoaojibhux 36jighug 3apoAunm Ha6juoflajiHCb TOJibKO b AByx CGMCHCTaax, 
y Tpex bhaob, a Bcero (BKmonaH abhhug jinTepaTypu) cpe^H oahoaojibhux 
3ejieHHe 3apoAunm OTMeqeHbi b cgmh ceMeficTBax, y 19 bhaob. v 

flaHHHe JinTepaTypu h p63yjibTfiTH Hamnx HCCJiesoBaHHH no Bonpocy 
o noHBJieHHH xjioponjiacTOB b 3M6pHorGHG3G CBHAeTGJibCTayioT o tom, hto 
y SoJIbmHHCTBa BHAOB, HMeiOEa,HX XJIOpO«|)HJIJIOHOCHHe 3apOAbinm, HHT6H- 
chbhoctb 3ejieHoro pBeTa 3apoAuma ycHJiHBaeTCH no mghg ero pa3BHTnn, 
a npn OKoiriaTGJibHGM co3penaHHH cgmhh yipannaaGTCH, coxpaHHHCb b 3pe- 
jiux ceMeHax tojibko y hgkotopux bhaob ( Salix, Haemanthus, Acer, Cephalaria). 

B ceM. Salicaceae y hccjigaobbhhmx heme bhaob po^a Salix npn3HaK 
xjiopo<J)HJiJieHOCHOCTH 3apoAuma, ho cpaBHGHaio c TaKOBUM y Populus, 
hbjihgtch HaH6ojiee KOHCTaHTHbiM: no36JieHeHHe 3apoAum6H Salix HanHHaeTCH 
c paHHHx <$a3 3M6pnoreHe3a (npo3M6pHo) h ycHJiHBaeTCH no Mepe Aa-ntHenmero 
pa3BHTHH, coxpaHHHCb b 3pejmx ceMeHax h b tghghhg npoflOJDHHTejib- 

hoto nepHo^a hx xpaHenHH. Bhau poAa Populus xapaKTepH3yK>TCH H63Ha- 
HHTGJIbHUM H KpaTKOBpGMGHHHM H03GJIGHGHHGM 3apOAHm6H (b T6H6HH6 10 — 
12 ahgh), k nGpHOAy nojiHoro co3peBanHH cgmhh 3apoAunra yTpanHBaioT 3G- 

JI6HUH ABGT, CT3H0BHTCH JKGJITOBaTHMH. 

HHTGpGCHblG 0 C 06 GHH 0 CTH n03GJIGHGnHH 3apOAUHI6H Ha6jIK>AaiOTCH y HH- 
AOB cgm. Caryophyllaceae, y hex H63H'anHT6Jibno6 h KpaTKOBpGMGHHOG no3GJic- 
HGHHG 3apOAMUIGH npOHCXOAHT B HGpHOA, npGAHIGCTByiOEAHH C03pGBaHHH) CGMHH, 
KorAa KOHtypa cgmghh npno6pGTaGT cbgtjio-kophhhgbuh abgt. B 3pGJibix 
CGMGHax 3apoAunm yTpanHBaioT cbgtjio-36ii6huh ottghok. HG3nanHTGJibHoe 
H KpaTKOBpGMGHHOG n036JI6H6HH6 3apOAUm6H MU Ha6jUOAaJIH B C03pGBaiOIAHX 
CGMGHax Arenaria, Cucubalus, Stellaria; mu npoAOJiHiacM Ha6jiioAGHHH HaA 
ApyrHMH BHAaMH TB03AHHHUX. 

AHann3Hpyn HccjiGAOBaHHufi MaTGpnaji ho Bonpocy xhdpo«|)hjijiohochocth 

3apOAUmcfi HOKpUTOCGMHHHUX paCTGHHH, HaM npGACTaBJIHGTCH B03M05KHHM 
BBGCTH T3KHG TpaA^AHH OKpaCKH: 3apOAUmH HPKO-3GJIGHUG, 36JI6HH6, CJia6o- 
3GJI6HUG. 

HapnAy c 6gchbgthumh h 3GJI6iiumh 3apoAumaMH y Angiospermae mu 
o6Hapy?KHJiH 3apoAuniH Apyrnx abgtob. HanpHMGp, 3apoAumn tgjigchoto 
ABGTa y Plantago, po30BaTuc y Amaranthus, ABGTa mgahoto Kynopoca y 
Impatiens noli-tangere L. H3 cgm. Balsaminaceae (3apoAum c paHHHx (Jia3 
P33BHTHH H HpOAOJIJKHTGJIbHOG BpGMH B 3M6pH0rGIIG3G OCTHGTCH 6gCH,BGTHUM 
H TOJibKO K HGpHOAy C03pGB3HHH CGMHH GTO CGMHAOJIH C nGpH$GpHH CHHeiOT). 

KpoMG 3apoAuma h 3HAOCncpMa, mu HaGjuoAajiH xjioponjiacTU thkikg 
b KOJKypG cgmhh y pacTGHHH cgm. Cucurbitaceae, Urticaceae, Boraginaceae 
(Lappula, Myosotis), Caprifoliaceae ( Viburnum , Sambucus), Ulmaceae ( Ul - 
thus), Cannabinaceae ( Cannabis, Humulus), Caryophyllaceae ( Cucubalus ). 

CpGAH C6M6HCTB, HpGACTaBHTGJIH KOTOpUX H3yqajIHCb HBMH C AGJIblO BUHB- 
JI6HEH n03GJIGHGHHH 3apOAUIH6H, BUA6JI6HU CJIGAyKHAHG rpyHHU: 

1. CGMGHCTBa, BCG BHAU KOTOpUX, HCCJIGAOBaHHUG H3MH, HMGIOT HG3GJIOHUG 
3apoAunra, HanpHMGp Cyperaceae, Gramineae, Solanaceae, h ibiatae, Com- 
positae, Boraginaceae h AP- 

2. CGMGHCTBa, BCG BHAU KOTOpUX, HCCJIGAOBaHHUG HaMH, XapaKTGpH3yH)TCH 
xjiopo«|)hjijiohochumh 3apOAumaMn, HanpHMGp Aceraceae, Cruciferae, Faba- 
ceae, Violaceae, Salicaceae, Polygalaceae n AP- 

3. CGMGHCTBa, OAHH BHAU KOTOpUX HMGIOT H636JI6HU6 3apOAUmH, a y APY" 
thx bhaob aapoAuniH 36jighgiot, HanpHMGp Chenopodiaceae, Euphorbiaceae, 
Amaryllidaceae, Polygonaceae h AP- 

Pa6oTa BunojiHHJiacb noA pyKOBOACTBOM M. C. flKOBJiGaa, aucoKOKBajin- 
<|)HAHpoBaHnu6 KOHCyjibTapHH h nojiynajia TaKJKG ot T. fl. fflyKOBOH h 
M. Ji,. Ho<f»(J»G, 3a hto npHHomy hm HCKpeHHioio SjiaroAapHocTb. 

JIHTEPATYPA 

A t a 6 e k o b a A. H. (1964). 9M6pH0reHe3 y jnoiiHHa. H3b. Thmii- 
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)( o b 6 h in E. II. (1969). IlHrMeHTU naacTHA 3epHOBOK 03HMoro HHMeHH. Ynp. 6 ot. tk ., 
3. — 5K y k o b a T. fl. (1968). Xnopo$HjijiOHOCHOCTb 3apoAuma y noKpuToceMHHHUX 


521 



pacreHHH. ABTope(|>. hhcc. — 3 o h o b a E. C. (1953). K 3M6pnoaornH HeKOTopnx npea- 
CTaBHTejien ceMeficTBa hbobux. ABTopeiJ*. rhcc. — H o $ <f> e M. ft. (1952). O HajmqHn 
xnopo^HJijia b 3Hff0cnepne KpecTopBcmux. ,HAH CCCP, 82, 3. — H o <j> $ e M. /(. (1957). 
PaSBHTHe aapofluma h aH^ocnepMa y nmeHHpu, kohckhx 6o6ob h pcflaca. Tp. EHH 
AH CCCP, cep. 7, 4. — KaHTop T. C.'(1955). 06 aKTHBHoCTH xaoponaacTOB aapofluma 
JiBHa. Eroaa. Ta. 6ot. ca^a AH CCCP, 23. — KaHTOp T. C. (1957). K 3M6pH0Jiornn 
KyabTypHoro abHa. Bioaa. Ta. 6ot. ca«a AH CCCP, 29. — JI d fl k h h a M. M. (1957). 

Oco6eHHOCTH pa3BHTHfl TOTHHOK mneBHI^I H aiUIHH B CBH3H C oSlUeil ({)H3H0a0rHCii U;BCTKa. 

Tp. EHH AH CCCP, cep. 7, 4. — M o h t e b e p s c H. A., B. H. JI io 6 h m e h k o. 
(1909). 0 aeaeHOM nurMCHTe BHyTpeHHefi odoaovKH ccmbh HeKoTopux Cucurbitaceae h ero 
OTHoinoHne k xaopoi|>Haay. H3B. Cn6. 6ot. ca«a, 9, 2—3. — HnKoaacBa E. C. 
(1959). K 3M6pnoaornH hbh K03bea Salix caprea L. Yq. 3an. JlyraHCK. roc. nefl. hhct., 
9. — H HKOaaeBa E. C. (1964). K 3M6pnoaoraH TonoaH Populus balsamifera L. 
Eot. at., 49, 11. — H a k o a a e b a E. C. (1973). no3eaeHeHHe 3aposmneH b OHTorcHC3e 
cenieHH y HCKOTopbix Angiospermae. MaTep. Bcec. coBem. no 3M6pnoa. pacTcran. — 
nnoTHKKOBa T. B. (1949). JfHHaMHKa xaoponaacTOB npn odpaaoBaHHH n,BeTKa h 
ceMeHH BaToaHHKa. Tp. Eot. ca^a hm. cDoMHHa, 8, 5 : 20. — nonnyOHan-Ap- 
noaip B. A. (1952). Hccae^OBaHne 3apo^umen y noitpuToceMHHHbix pacTennii b kh- 
bom cacTOHHHH. Eioaa. Ta. 6ot. ca«a AH CCCP, 4, 14. — n o a y n h h a H. H. (1961). 
XaoponaacTU b rcHepaTHBHbix naeTKax nbuibpeBHx aepeH. B c6.: Mop<j>oreHe3 pacTCHnn. — 
X y a h k M. H. (1964). K Bonpocy o poan HeaccHMHanpyiomHX xaoponaacTOB b npon,ecce 
naop;oo6pa30BaHHH. 5K. o6m. 6noa., 25, 5. — IJ h h r e p H. B. (1958). CeMH, ero paa- 
bhthc h <f>H3HonornnecHne CBoncTBa. — HepHonpOB M. B. (1952a). 0 xaopo<f>naao- 
hochux KacTKax pa3BHBaiomerocH miabHHKa ubctkobhx pacTeHHH. H3B. AH ApMCCP, 5, 
6. — '1 e p h o » p o b M. B. (19526). 0 3eacHOCTii pa3BHBawmnxcfl aapoffbimcii. H3B. 
AH ApM. CCP, 5, 7. — H k 0 b a e b M. C. (1951). 0 HOKOTopux xapamepHux qepTax 
Mop<J)oreHe3a y Bucmnx pacTeHHH. Tp. EHH AH CCCP, cep. 7, 2. — H k o b a e b M. C., 
T. H. JK y k o b a. (1968). HBaeHne xnopoiJ>HanoHocHOCTn aapojpjina, ero pacnpoCTpa- 
Hcnne cpcp;n noKpuToceMHHHHX n BoaMoWHoe TaKconoMHHCCKoe 3HaqeHne. Pe$. aokji. 
Bcec. Mea<By3. kohi|i. no Mopi|ioa. pacT. — H k o b a e b M. C., r. H. 5K y k o b a. 
(1973). HoKpuToccMnmnje pacTeHHH c 3eaemiM n GecnperabiM 3apo^umcM. — Hhh- 
m e b c k h ii fl. E. (1927). K xapaKTepncTHKe Polygonum salsugineum Bieb. n reTepo- 
Kapniin y pofla Polygonum ceKipan Avicularia. H3B. CapaT. o6m. ecTecTBoncnuT., 2, 1. — 
Lubbock F. A. (1892). Contribution to our knowledge of seedlings, 1, 2. — N e t o- 
1 i t z k y F. (1926). Anatomie der Angiospermen-Samen. — Willis I. C. (1966). 
A dictionary of the flowering plants and ferns. 

BopomnaoBrpascKHH noayqeHO 24 V 1974. 

neaarornqecKHH HHCTHTyT. 


yjlK SS1.9 (571.5) 


B. B. KyBaeB 

HOBHHKH flJIfl OJIOPbl IOrA TOP nYTOPAUA 
(BOCTOHHAH CHBHPb). 3 

W. B. K U V A J E V. NOVELTIES FOR THE FLORA OF THE SOUTHERN 
PART OF THE PUTORANA MOUNTAINS. 3 

B 3-m cooSmeHHH hphboshtch flonojiHemiH k nepenmo cocy^ncTux cnannoacneCTHbix 
pacTeHHH, o6Hapy>KeHHbix Ha lore rop nyropaHa b 1968 r. (KyoacB h sp., 1971) no cdopaM 
1969—1970 rr. YKa3biBaeTcn 31 bhr, b tom qncae 2 hobmx BHfta — Thymus purpureo-vio- 
laceus Bycz. et Kuvajev, T. putoranicus Bycz. et Kuvajev — h 2 hobhx noflBHfla — Draco- 
cephalum nutans subsp. subarcticum Kuvajev, Euphrasia altaica subsp. glabra Kuvajev. 
OnHcaHHH hobux nogBugoB npHBOflHTCn b flaHHOM HOMepe wypHaaa b pasgeae «HoBue 
TaKConu*. C yqeTOM 3 thx jxonoJiHeHnn KOHKpeTHaa (fiaopa cocysncTux pacTeHHH SaccenHa 
03. HnKmHHrfla (~800 km 2 ) floCTnraeT, no HamHM gaHHUM, 334 bh^ob, a o6mee qncao hx 
Ran wra nyTopaHii 390. 

B flaHHOM flonojiHeHHH k paHee ony6jiHKOBaHHOMy cnHcny cocy^HCTUX 
pacTeHHH rora IlyTopaHLi (KyBaeB h ^p., 1971) npHBOflHTCH Papaver variega- 
tum h bh;o(h cnaaHoaenecTHHx pacTeHHH, oSnapynjeHHue b 1969 — 1970 rr. 
nopHflOK H3Jio?KeHHH MaTepuajia h coKpameHHH Te ate, vto b npeflUflymHX 
coo6meHHHX (KyBaeB, 1972, 1974). L(HTHpyeMHe c6opn xpaHHTCH b ochobhom 
b repSapnn hm. II. H. KpuaoBa npn Tomckom yHHBepcHTeTe (TK) h b rep- 
6ap HH Mry (MW). 
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Papaver variegatum Tolm. 1 2 700—1050 m. ropHOTyHppoBHa MaK, 6 jih3khh 
k P. lapponicum (Tolm.) Nordh., 3 a kotophh npaHHMajiCH paHee (KyBaeB 
h pp., 1971, JV 2 144). OTJiaaaeTCH nojiaxpoa3MOM: Ha lore (HHKmaHrpa) 
pacnpocTpaHeHa mejiTopBeTKOBaa paca (N® 62, 22 VII 1969, n pp.), ceBep- 
Hee ( 03 . CaroBoe) — SeaopBeTKOBaH (N® 166, 10 VIII 1969, n pp.), peate 
BCTpenaioTCH pacTeHaa c po30bhmh pBeTKaMH (N® 177-2, 11 VIII 1969). 

1 (360). 2 Pyrola conferta Fisch. ex Cham, et Schlecht. in Linnaea, 1 : 514 
(P. minor f. minor Ledeb. in FI. ross. II : 914: «racemo plerumque magis 
conferto»). 500 — 610. JlroSonHTHaa rpymaHKa, OTMeaaBinaHCH pan YHa- 
jiamKH h oSHapyjKeHHaH mhoh b 3a6aaKaabCKoa KOJuieKpaa repSapaH 
hm. II. H. KpujioBa. OTjinqaeTCH ot P. minor L. s. str. houth chphhhm pHJibpeM 
(ctojiShk <T0.5 mm pa.) h yKopoueHHoa KHCTbio (pepito 6oaee 2 cm pa.) npa 
oSipax oaeHb MaaHx pa3Mepax, BHCOTa 7 — 10 (12) cm. PeuHHe poaaHH 6ac- 
ce0Ha 03 . AraTH BepxHero na 3anapHOM npepeae oScaepoBaHHoro paaoHa. 
1970 : N® 59-4, 28 VII, pa. XapnycoBaH, aacTBeHHauHHa noaynapK; N» 67-1, 
30 VII, pa. EjioBaH, pa3HOTpaBHHa TaabHHK c 6epe3oa. P. minor npaBopaTCH 
B. A. lOppeBbiM a pp. (1971) pan npaenaceacKoa noaocn. 

2 (361). P. rotundifolia L. 220. PepKoe. He Bnojme TannHHHa 3K3eMnaap, 
no HeKOTopbiM npH3HaKaM npaSanataiomaacH k P. media Sw., coSpaH na 
3ana,pHOM npepeae accaepoBaaHoro paaoHa b eaoBo-aacTBeHHHHHoa name 
y ycTba p. EjioboS no ceB. 6epery AraTH BepxHero, N® 52-6, 27 VII 1970. 

3 (362). Ramischia secunda (L.) Garcke. He Bnojme xapaKTepaHe (JopMH 
OTMeaajiacb a paHee pan HHKinaHrpbi (KyBaeB a pp., 1971). ^(ocTaToaHo 
TannaHaa $opMa coSpaHa 12 VIII 1969 b pa3HOTpaBHOM 6epe3HHKe Ha iojkh. 
CKJiOHe bhcoth 764, ceB. 6eper AraTH BepxHero, N® 238-7, 495 — 500 m. 

4 (363). Swertia obtusa Ledeb. 460—690. HcKaronaTeabHO b peaHHx po- 
aanax, y rpaHapn ppeBecHoa pacTBTejibHOCTa, MaccoBo (b 1968 r. 6njia 
nponyipeHa — poaaHH He oScaepoBaaacb). J\® 109, 27 VII 1969, cpepn. Te- 
aeHae p. CenraH, ayroBHHH b jiacTBeHHaaHHKe (HHKmaHrpa); J\® 129-6, 
17 VII 1970; BepxoBbH p. MyHryMe, TpaBHHO-HBHHKOBHe ayroBHHH; onaca- 
Hae 269, 18 VIII 1970, BepxoBbH aeBoro npaTOKa p. HenKOKTO, moxoboh 
TajibHHK; onacanae 241, 10 VIII 1970, ocokobhh TaabHHK no 3an. 6epery 
03. TeMSeHHH, a pp. npaBopaTCH pan HnKmnHrpH no cSopaM B. nayTOBoa 
(BoflonbHHOBa a pp., 1973). 

5 (364). Polemonium acutiflorum Willd. ex Roem. et Schult. 385. TojibKO 
b pa3HOTpaBHOM TaabHHKe b peabTe HenKOKTe (boct. 6eper TeMSeHaa), 
Ns 147-1, 18 VIII 1970. M3pepKa — nop HopaabCKOM (MocKaaeHKO, 1970). 

6 (365). P. boreale Adams. 480. ApKTaaecKaa Bap, Takate b cySapKTaae- 
ckhx BHcoKoropbHX (lOppeB a pp., 1971). CoScTBeHHo Ha lore nyTopaHH 
He HaapeH; xapaKTepen pan FaaeaHHx SeperoB CaroBoro (N® 163-13, 9 VIII; 
N« 215, 15 VIII 1969). 

7 (366). P. pseudopulchellum V. Vassil. (onpepeaeHae npoBepeHO aBTopoM 
Bapa). 390. ToabKO Ha cyxoBaToa onymne JieBoro 6epera MyHryMe 6jih3 TeM- 
6eHaa; 6jih3Khh Bap P. pulchellum Bunge OTMeaeH pan p. AMHyHpaKTa 
( 03 . Ahh, JIoBejiayc, 1970). 

8 (367). Myosotis palustris L. 400—500. Pa3HOTpaBHHe KycTapHnun no 
penaM, He aacTO. N® 60-5, 28 VII 1970, XapaycoBan, var. retrohirsuta Litv., 
J\® 101-14, 27 VII 1969, cpepHee TeaeHae CenraHa, var. nemorosa Schmalb. 

9 (368). Dracocephalum nutans L. subsp. subarcticum Kuvajev (subsp. 
nov.) (400) 500 — 600 (730). B OTJiaaae ot Tanaanoa $opMH, npeaMyipecTBeHHo 
CTenHoa no CBoea 3KOJioraa, paHHHH nopBap cbh33h Hpeatpe Bcero c poaa- 
HaMH b cySapKTaaecKHx ropax, ocoSeHHO y BepxHea rpaHapn ppeBecHoa 
paCTHTejIbHOCTH, a c D03PHO TaiOipnMH CHejKHHKaMH HO BepXOBbHM POJIHH 
b rojibpoBOM nonce; h3mh oSHapyateH b peaHHx poaaHax, opaeHTaposaHHHX 


1 3tot Blip, a TamKe Thymus reverdattoanus b 3tom coo6meHHn npHBopHTCH 6e3 HyMe- 
papaa, Tan Kan ohh yace 6hjih npnBcpcHU b cooGipchhh nepBOM nop ppyraMa Ha3BaHaaMa 
a nop N 2 N 2 144 a 218. 

2 B CKo6aax npopoJiacaeTca HyMcpapaa, npanaTaa b Hamax npepupymax coo6m;eHaHX 
no ituiope IlyTopaHH; nocjie Ha3BanaH sapos yKa3UBaioTCH bhcoth Hap ypoBHeM mo pa 
b MOTpax. 
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npeHMynjeCTBcHHo Ha ror. HanSojiee xapaKTepHue ero oSnTaHHH — he3ko- 
TpaBHue jiyroBHHH. 

10 (369). Thymus evenkiensis Byczennikova. 220—385. OrjinnaeTCH ot 
T. reverdattoanus (cm. HH*e) tojihmh jihctbhmh. FajievHHe 6epera oaep. 
1969 : AT® 105-4, 28 VII, HaKmHHrfla y ycTbH CeHraHa; 1970: JVs 73-14, 

2 VIII, AraTa BepxHee y ero boctohhoh okoh6hhocth; AT® 91-17, 11 VII, 
6eper TeMSenuB roiKHee ycTbH HennoKTo. 

11 (370). T. purpureo-violaceus Byczennikova et Kuvajev in Animadver- 
siones syst. ex Herb. Krylov. Univ. Tomsk., 1975 (typus TK; isotypus LE). 
Ot GjinmaSmero T. semiglaber Klok. OTJinnaeTCH HajinnneM CTemomaxc-n 
Secnjio^HHx noberoB, otctohiphmh (a He HanpaBJieHHHMH bhh 3) BOJioc«aMH 
Ha CTeSjie, fljinHHOuepemKOBHMn jihctbhmh, HHor^a pacceaHHOBOJiccncTUME 
cBepxy (a He ncKJirovHTejibHO tojihmh), vameuKon oSlihho rojioS hjih toji&ko 
CHH 3y KOpOTKOBOJIOCHCTOH. CoSpaHHHe o6pa3PM HMeiOT HHTeHCHBHyH) nyp- 
nypno-^HOJieTOByio onpacKy Bcex Hafl3eMHtix uacTeii. necnaHO-rajieHHHH 
hjihjk ho 6ep. 03. HaKmnHrfla Mem^y MeTeoponornnecKog CTaHpjiefi Arara 
h ycTbeM p. Bejib^aMH, 275 m, J\® 159-3, 7 VIII 1969. OH^eM nyTopaHbi? 

12 (371). T. putoranicus Byczennikova et Kuvajev in Animadversiones 
syst. ex Herb. Krylov. Univ. Tomsk., 1975. Ot bjinatafiniero T. reverdattoanus 
OTJinuaeTCH npeatfle Bcero oTorHyTMMH KHH3y bojiock3mh Ha CTeSjie, ot T. 
jenisseensis Iljin — 6ojiee mcjikemh jihctwimh, onymeHHHMH CBepxy. Geto- 
Boe, cnpne 6a3ajibTOBHe CKajibi no jieBOMy CKJiOHy ynjeJibH p. Boflona^noE 
HHHte Bepxnero Bo^onafla, AT® 224-7, 17 VIII 1969, 540 m, B. KyBaeB (lypus 
TK). 

— T. reverdattoanus Serg. (KyBaeB h ap., 1971, sub T. altaicus f. hirsutus 
Klok. et Schost.). 275—400; 765—850. HanSojiee pacnpocTpaHeHHUE 

b nyTopane thmbhh. ropHOTynapoBbiH h noarojibpoBHH noHca (6 pobke 
6a3ajibTOBHx ycTynoB, mebHHCTne yuacTKH, apecBHHHe 6yrpu h t. n ), 
peme 6epera 03ep.l968: AT® 58-1, 15 VII, 6eper HaKmnHrffH y r. Yjiy-Kopap, 
necnaHHH 6yrop; 1969:Af® 186-4, AT® 186-5, 12 VIII, towHua ckjioh bhcotu 1068 
Hafl Chtobhm; AT® 245-1, 22 VIII, TyH^pa no^ BepmnHOH bhcoth 766 Hap hkkii. 
SeperoM AraTH BepxHero; 1970: AT® 115-3, 13 VIII, k»kh. ckjioh bhcotu 
832 Ha,ij boct. 6ep. TeMbeHun, h apyrae MecTooSnTaHHH. 

CoSpaH rnbpHfl T. reverdattoanusXextremus Klok., AT® 186-1, 12 VII 
1969, CnroBoe, h ap. 

13 (372). Euphrasia altaica Serg. subsp. glabra Kuvajev (subsp. nov.). 
220. MejiKaa onaHKa, oTJiHnaiomaHCH ot SjiHJKaHmeS E. altaica subsp. 
altaica (noura) tojihmh jihctbhmh c bockobhmh mejie3KaMH, o6hhho CJin- 
BaioipHMHCH b HeSoJibHiHe njioipaflKH. OTMeneHa naMH TOJibKO Ha ceBepHOM 
rajienno-necqaHOM 6epery AtAtli BepxHero c paspemeHHHM TpaBHHBiM no- 

KpOBOM. 

E. jacutica Juz. Onymna 6epe30BHX aecKOB Hnate nocejina coBxo3a Ha 
o. nojinpHOM y MrapKH. BecbMa BepoHrao HaxoHtfleHne b nyTopaHe. 

14 (373). Pedicularis hirsuta L. 1000. ApKTnnecKoe (lOppeB h pp., 
1971); cobcTBeHHO lory nyTopaHbi He cbohctbchho. CoSpano b SaccenHe 
CnroBoro (HBHHKOBo-ocoKOBaH TyHppa no ceB. CKJiOHy bhcoth 1024 nap 
npaBHM SeperoM p. 3Hpe, AT® 207-3, 14 VIII 1969. OTJinuaeTCH SejiHM Beii- 

HHKOM. 

15 (374). P. pennellii Hult. 225—275. Cnpue n oSBopHeHHue obirraHHH 
b HH30BbHX p. HaKmHHrflH (aeB. 6eper) h Ha ioro-3an. 6epery 03. HaRmnur^H. 
no O. H. MnpoHeHKO h pp. (1971) — BepxoBbH p. KoTyfi, no H. G. Bopoiib- 
hhoboh n pp. (1973) — y noc. Tamax (onp. HopnjibCKa). 

16 (375). P. sceptrum-carolinum L. 300; 500—700. TynppoBHe 6oJioTa 
Hap rpaHnpeS ppeBecHon pacTHTejibHocra, pevHue pojihhh h cnpne 6epera 
03ep. AT® 44-2, 21 VII 1969, iojkh. ckjioh bhcoth 732 Hap ceB. SeperoM Hhi;- 
nraHrpu, 670 m; Al« 77-4, 3 VIII 1970, ceB. 6eper AraTH BepxHero Men.-py 
Ejioboh h hctokom p. Hhhhko, 220 m. 

17 (376). Galium septentrionale Roem. et Schult. THnnuHan (£opMa — 
y HrapKH (1969: AT® 8-3, 4 VII; Ale 13-13, 9 VII); nepexopHan k G. boreale 
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L. — b niEnoBEBKOBOM jiHCTBeHHHmHKe no p. MyHryMe y 3an. 6epera TeM- 
CeuHE, JV° 126-5, 17 VIII 1970, 400 m. 

18 (377). Adoxa moschatellina L. 220—280. B ypeMax no pejiBTaM peneK, 
BnpHMO, poBonbEo o6H>ma, XOTH, KpOM6 H. I\ MoCKaJieHHO (1970), ynOMH- 
FSIOmeH O B03M0/KH0CTE ee HaXOJKpeHHH nop HopnJIBCKOM, HHKeM He OTMe- 

neHa. 1 1969: Ai® 148-15, 3 VIII, jincTBeHHHHHHK c ejibio b no0Me BejibpaME 
(HHKHiHHrpa); A° 232-8, ejibHHK no ceB. 6epery AraTH Bepxnero b 1 km 
aanapHee oxjierKH 219.9. 

19 (378). Aster sibiricus var. subintegerrima Trautv. {A. subintegerrimus 
<Tr.) Ostenf. et Resv.). 275—390. IlecHaHo-rajieHHHe 6epera 03ep. 1969: 
A° 42-3, 22 VII, ceB. 6eper HnKinHHrpH; A® 49, 23 VIII, 3an. 6eper Hhk- 
utHHrphr y HcroKa p. HnKniHHrpBi; 1970: AI® 91-16 11 VIII, boct. 6eper TeM- 
CeHHH JOHiHee ycTbH HenKOKTO, y 6a3H aKcnepnpHH A® 150. 

20 (379). Erigeron sp. (cf. E. borealis (Vierh.) Simm.). 275—600. PacTe- 

HHe C nOHTH SejIHME H3HHKOBBIMH IJBeTKaME H KOp3HHKaMH, MeHbHIHMH 

neM y E. eriocalyx Vierh. (KyBaeB n pp., 1971); o6hhho no BajiyHHHM h ra- 
.leHHHM ajuiioBHHM. 1969: A® 33-10, 19 VII, Buxop pynbH k ioro-3an. 6epery 
HHKmHHrpbi; 1970: A® 60-1, 28 VII, hh3obbh XapnycoBon; AT® 128-2, 17 VIII, 
cpepHee TepeHHe MyHryMe. 

21 (380). Erigeron sp. (cf. E. schmalkausenii M. Pop.). 490. CxopeH 
c E. elongatus Ledeb., ho hseihke pjiEHHHe, 3aMeTHO npeBumaiOT peck. CoSpaH 
na 6a3a.ibTOBOM ycTyne b jiHCTBeHHHHHEKe no npaBOMy CKJiOHy pojihhh 
p. HeraeKHT (aan. 6eper TeMSeHnn), AT® 107-2, 12 VII 1970. HeoTJiEHEM ot 
a.TrancKnx MaTepnajiOB, xpaHHipnxCH nop npnBepeHHHM Ha3BaHneM b rep- 
6apEHX BHH AH CGCP e em. II. H. KpBiPOBa; bo «Ojiope GCGP», XXV : 
265 npHBopHTCH tojibko pjih CpepHeS A3 ee e AjiTan. 

22 (381). Leucanthemum sibiricum var. peleiolepis Trautv. ( Dendranthema 
mongolicum (Ling) Tzvel.). 390. PepKoe. rajieHHHH boct. 6eper TeMSennH 
Eo>KHee MenKOKTO y 6a3bi aKcnepnpnH A® 150, JV® 91-5, 10 VIII 1970. H 3 - 
pepna — nop Hophjibckom (MocKajieHKO, 1970). 

23 (382). Artemisia mongolica Fisch. ex Nakai. 275. EpnHCTBeHHoe H3BecT- 
Hoe HaxoHspeHHe — mc AraTa, Ha necnaHOM npnropKe y pyata, AT® 149, 
22 VIII 1970 (3aH0CH0e?). 

24 (383). Nardosmia angulosa Gass. BjiH3Ka k N. frigida (L.) Hook.; 
oTJiHHaeTCH6ojiBmHMH KpynH03y6naTHMH jiectbhme, SaepHoS oKpacKoh pBeT- 
kob n pp., A® 115-2, 27 VII 1969, TajibHHK y nepeBajibHoro 03epa b HCTOKax 
CenraHa, 785—790 m. 

25 (384). N. glacialis Ledeb., 1050. ApKTHnecKoe e cySapKTHnecKoe 
BBicoKoropHoe pacTeHne (lOppeB e pp., 1971); coScTBeHHo lory nyTopaHbi 
He CBOHCTBeHHO, epHHCTBeHHoe HaxojKpeHHe y Hac — 6acce0H CnroBoro, 
BBicoKoropHBie oSBopHeHHBie ocoHHHKH na K)h?h. oTpore BBICOTBI 1086, A® 178-1, 
11 VIII 1969. y Haraero o6pa3pa JincTbH noHKOBHpHHe, KaK y N. saxatilis 
Turcz. 

26 (385). N. laevigata (Willd.) DG. 240—250. no BajiyHHHM MejiKOBopbHM, 
pewe 6jie3 naaepefi no p. HHKmEHrpa e HH30BbHM ee hpetokob — HepyHrpa- 
koh h pp. 1969: AT® 253, 24 VIII; 1970: A®JV® 86-1, 87-6, 8 VIII. Co6pa H a 
TaKHte Ha ces. Sepery 03. XaffraScKoe (BoponbHHOBa n pp., 1971). 

27 (386). Senecio resedifolius Less. 695—875. KaMenncTHe jimnanHEKOBo- 
KycTapHHHKOBBre, aneKTopneBBie h nponne BBicoKoropHBie TyHppBi b 6acceS- 
Hax oaep Araia, HHKnnrarpa, TeMSeHHH. 1969: A£ 65-2, 22 VII, BticoTa 
938 (HaKEiHHrpa); AT® 117, 27 VII, npaBHH 6opT pojihhh CeHraHa; 1970: 
Ae 42-2, 26 VII, bhcots 852 (AraTa Hn>KHee); AT® 94-3, 10 VIII, BepniHHa 
876 (TeM6eHHH). OTMenaeTCH pjih SojibniHHCTBa panoHOB nyTopaHH. 

28 (387). S. tundricola Tolm. 700—750. npHBopHTCH Bopohbhhoboh e pp. 
(1973) pjih pa3EHX panoHOB nyropaHM, BKjnonaH HnKmHHrpy. HaME co6- 
paHH (jjopMH, nepexopHHeoT S. tundricola k S. campester (Retz.) DC. (AT® 61-1, 
22 VII 1969, TynppoBaH SojioTECTan cepjioBHHa Ha OTpore bhcoth 938 Hap 
HaKinHHrpoH, 750 m, h pp.). 


1 Co6paHa b 1970 r. y TajiHaxa (BoponfaHHoea h pp., 1973). 



29 (388). Taraxacum arcticum (Trautv.) Dahlst. 1000—1050. HapyjKrae 
jihctohkh oSepTKH npHJieraromne, ceMHHKH BBepxy 6yropuaTbie. CnroBoe, 
BHCOKoropHaa KaMBHncTan TyH#pa nai iojkh. oTpore bhcoth 1086, N» 177-5, 
11 VIII 1969. OTMenaeTCH pna TyH^p h pyubeB y HopnjibCKa H. T. Moci»a- 
JieHKO (1970). 

30 (389). T. glabrum DC. 660—700. Ejih30k k npeflM^ymeMy, ho jihctohkh 
oSepTKH bhh3 oTorHyTbr, ceMHHKH rjiaflKHe (b OTJiHHHe ot ccmhhok T. tundri- 
cola Hand.-Mazz. CBeTJiHe). AraTa, no,ijrojibijoBMe coobmecTBa. 1970: J\® 44-1, 
26 VII, nojiHHKa b ojibxoBHHKe Ha BMCOTe 852; N 2 56-10, 28 VII, TajibHHK 
b BepxoBbHx XapnycoBOH. 

31 (390). Crepis sibirica L. 500. E^HHCTBeHHoe h3bbcthoc naxoaifleHne — 
Ha onymKe pa3HOTpaBHMX KyCTapHHKOB Bbime rpaHHpM apeBecHon pacrn- 
TBJibHoCTH b flOJiHHe CeHraHa b cpe^HeM TeueHHH, N 2 101-17, 27 VII 1969. 
no H. T. MocKaJieHKO (1970), BeponTHo HaxojKflenne noa HopnxbCKOM. 

TaKHM o6pa30M, oSnjee hhcjio bh^ob cocy^HCTbix pacTCHon ajih rora 
nyTopaHH, no HamnM paHHHM, flocrnraeT 390. KoHKpeTHaH (juiopa SaccefiHa 
HHKmHHrflH (~800 km 2 ) cocTaBjiHeT 334 BH,o;a. Ciofla He bxoaht OTMeuemibie 
npyrHMH KOJUieKTopaMH bh^m; c hx yueTOM o6e pnc^pH B03pacTyT — hjih 
rora HyTopaHH po 400 c xhhihhm, pjia 6accenna HHKmHHrflbi jio —350 bh^ob. 

Ho H C 3THMH HOHpaBKaMH COCTaB COCyflHCTOH <J)JIOpH K)ra nyTopaHH HeJIb3H 
CHHTaTb HOJIHOCTbK) BMHBJieHHMM. ^eJIO He TOJIbKO B TpyflHOCTH flOCTaTOHHO 
flerajibiioro oxBaTa Bcex thhob MecronojiojKeHHH h MeCTOoSnTaHHH ^aate 3 a 
3 nojieBHx ceaoHa, ho h b nepHOflHHHocrn pa3BHTH» pacTeHHfi 3ano:iHpbH. 
no-BHflHMOMy, MHorne H3 3fleniHHx pacTeHHfi (Aster sibiricus var. subinte- 
gerrima, Artemisia tilesii n ^p.) pa3BHBaioT He ewero^HO reHepaTHBHHe h fla?Ke 
BereTaTHBHue nafl3eMHMe opraHH h MoryT 6 htb oSHapyateHH flaaeKO ne 
KajKflbift rofl. 

PaccMOTpenne o6mero pacnpocTpaHeHHH BH^oa HOKaaMBaeT, uto ropn 
nyTopaHa — CBoeo6pa3Hbtfi nepeKpecTOK MnrpapnoHHMX nyreH. 3^ecb npo- 
ncxoflHT HajioHteHHe apeajioB boctouhnx h 3anaflHHx apKTHuecKHx n cy6- 
apKTHHeCKHX BHflOB. BoCTOUHlie BHflH, HaXOflHID,ne B HyTOpaiie 3anafflHMH 
npe^eji pacnpocTpaHeHHH, npeoSjiaflaioT: sto Juncus longirostris, Salix 
lanata subsp. richardsonii. Polygonum bistorta ssp. ellipticum, Corydalis 
arctica, Draba pseudopilosa, Saxifraga firma, S. nelsoniana, Potentilla 
uniflora, Astragalus frigidus subsp. minutulus. Thymus extremus, Pedicu- 
laris adamsii, P. pennellii, Nardosmia glacialis h ^p. PacTeHHH 3ana#HMx 
ceKTopoB Apkthkh, 3axoji;HipHe b DyTopany, HeMHorouHCJieHHbi ( Selagi - 
nella selaginoides, Sanguisorba polygama, Erigeron borealis h HeMHorne 
flpyrne). 

K BOCTOHHOapKTHHeCKHM BHJJ3M TeCHO HpHMhlKaeT caMau oSmapiiaH 
rpynna bh^ob, ochobh3h uacrb apeajioB KOTopbix npaxo^HTCH Ha Hkvthio 
h Hepe^KO nmpe — Ha CeBepo-BocTOK A 3 hh. Cio^a MoryT SuTb oTHeceHbi 
Trisetum subalpestre, Agropyron confusum, A. jacutense, Juncus leucochlamis 
var. borealis, Salix boganidensis, S.saxatilis, Stellaria fischeriana, no-BH/jHMOMy, 
Trollius boreosibiricus, Papaver nudicaule, Potentilla inquinans, P. stipula- 
ris, Viola epipsila subsp. repens, Peucedanum salinum, Polemonium pseudo- 
pulchellum, Mertensia sibirica, Euphrasia faeutica (Hrapna), Campanula 
langsdorffiana; ocoSeHHo MHorouncjieHHM cjioacHoipeTHLie — Tanacetum bo- 
reale, Nardosmia gmelinii (na 3 anafl 30 ceBepa ypajia), Cirsium helenioides, 
Saussurea tilesii. Taraxacum macilentum, T. glabrum, Leucanthemum si- 
biricum var. peleiolepis. Cro^a mojkho npncoeflHHHTb h bh^m, ocobeHHO uih- 
Poko pacnpocTpaHeHHHe Ha ^ajibHeM BocroKe ( Betula middendorffii, Barba- 
rea orthoceras, Ribes triste, Callitriche subanceps) hjih b 3a6a0Kajibe b nrapo- 
kom noHHManiiH ( Deschampsia sukatschevii, Rheum compactum, Pyrola con- 
ferta. Rhododendron aureum). 1 IacTb bh^ob Kan 6 m coe^HaneT 3 fleniHioio 
<()jiopy c MOHrojibCKOH (Rheum compactum, Artemisia mongolica, A. leuco- 
phylla, obHUHaa TaKHte Ha CeBepo-BoCTOKe A 3 hh). 

HHTepecHO HaxojKfleHne b nyTopaHe bhji;ob, o6u^hx c AjiTaeM, CaHHaMH 
h saate ropaum Cpe^Heft A3 hh. 3to Betula rotundifolia, Salix sapeshnikovii, 
Euphrasia altaica s. 1., Nardosmia saxatilis. Cro^a mojkho oTHecra h obHUHMe 
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TaKwe Ha CeBepo-BocroKe A 3 HH Carex macrogyna, Festuea altaica (oTMeuena 
TaKHte Ha AjiHCKe). 

3anaflHHe SopeajibHbie h rnnoapKTnuecKHe bh^h TaKHte MajiouncxeHHbi, 
Kan h 3anaflHoapKTHHecKHe (Salix lapponum, Betula humilis, Aconitum 
exelsum=A. septentrionale Koelle, Viola epipsila h HeMHorne jjpyrne). 

BHflBHHyTOCTb TaHMHpCKOH H3CTH KOHTHHeHTa K HOJIIOCy oSyCJIOBJIHBaeT 
npoflBHJKeHne Ha ceBep p»^a bh^ob, pacnpocTpaHeHHHX b o6meM ropa3flo 
lOHCHee. 3to CBoficTBeHHaH ropaM Cpe^Hefi A3hh, AjiTan, EIpnSaHKajibH h 
M oHrojiHH Carex macrogyna (3axoflHT Taunte b hh30bbh JleHH h Ha MyKOTKy), 
Salix rhamnifolia, Trollius asiaticus (TaKHce Thman, flMaji), Geranium bifo¬ 
lium, Dracocephalum nutans subsp. subarcticum, Nardosmia laevigata, 
Erigeron schmalhausenii s. 1., Crepis sibirica. 

H3BeCTHbie BHfleMHHHbie paCTeHHH HMdOT paHr He BHme BHyTpHBHJJOBblX 
TaKCOHOB hjih flpoSHtix bh^ob: Agropyron jacutense var. glabrescens. Thymus 
evenkiensis, T. purpureo-violaceus, T. putoranicus, T. reverdattoanus, Euphra¬ 
sia altaica subsp. glabra n flp.; jjaHHtie 06 ex pacnpocTpaHeHHH nyatflaioTCH 
B yTOHIieHHHX. 

XapaKTepH3yH IlyTopaHy KaK TeppHTopnio, Ha KOTopofi nepeKpemnBa- 
iotch MHrpapHOHHtie nyra bh^ob, othochh^hxch k BecbMa pa3xnuHbiM reorpa- 
(Jio-reHeTiriecKHM ajieMeHTaiu, CJieayeT npH3Haib ee HanSojiee TecHHe (juiopn- 
CTHHeCKHe CBH3H C CeBepO-BoCTOKOM A3HH (BOCTOHHOCHbHpCKHe CeKTOpH 
ApKTHKH, HnyTHH, IIpn6aHKa.Jibe h flp.). 3 tot buboa coBnaaeT c ochobhhmh 
nojiOH;eHHHMH paSoTH B. A. lOppeBa h flp. (1971) no reHe3Hcy (fuiopbi riy- 
TopaHBi. 
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MocKOBCKan Ilojiyncno 5 III 1974. 

BeTepnHapHan anaffeMHH. 
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JTfK 581.9 (471.51) 


T. II. E<f>HMOBa, B. B. CeHTeMOB 
HOBblE HAXO.HKH BO OJIOPE yflMyPTHH 

T. P. YEFIMOVA, V. V. S E N T E M 0 V. NEV FINDS IN THE FLORA 

OF UDMURTIA 

IIpH H3yqeHHH (fuiopu YflMypTHH 3a nocjiejjHee BpeMH HaaneHM HOBue 
BHflbi pacTeHHH, He yKa3aHHue paHee b onySjiHKoBaHHHx paSoTax no (juiope 
pecnySjiHKH (EcJmioBa, 1972a, 6), a TaKHte HOBue 3aHocHue pacTeHHH. IIpH- 
BOflHM CHHCOK HaHfleHHHX BHflOB (H33BaHHH paCTeHHH flaHM HO «<I>JIOpe Cpefl- 
Hen hojioch EBponeficKofi Hacra GGGP» MaeaCKoro, 1964). 

Hosbie pacTeHHH MecTHofi $jiophi (12 bhrob) 

Potentilla humifusa Willd. — Bn# yKa3aH MaeBCKHM (MaeBCKnfi, 1964) 
flJIH r opbKOBCKOfi oSjiaCTH. B YflMypTHH CoSpaH y HOC. HyTUpt MrpHHCKOrO 
pafioHa. 

Astragalus sulcatus L. — HafifleH Ha TpaBHHHCTOM CKJioHe y p;ep. Tojkhh 
Majio-IIyprHHCKoro pafioHa. B. C. ToBopyxHH (1937) yKa3MBaeT ceBepHyio 
rpammy pacnpoCTpaHeHHH BH^a — 56—57° c. ra. 

Spergularia salina J. et G. Presl. — Hafi^eH b^ojib jjoporn Ha CBipux 
MecTax b floxHHe p. IIo3HMb b oKpecHOCTHX r. HaieBCKa. 

Corydalis intermedia (L.) Merat. — HafifleH Ha CKJioHax b Jiecy y hoc. By- 
paHOBo Majio-IIyprnHCKoro pafioHa. 

Hesperis pycnotricha Borb. — Go6paH y ^ep. IIa3ejiH 3aBbHjioBCKoro 
pafioHa. YKa3HBaeTCH ajih TaT. AGGP (MaeBCKHH, 1964) KaK oflHHaBmee 
pacTeHne. 

Achillea salicifolia Bess. — Hanp;eH y ct. Ky3BMa Ke3CKoro pafioHa 
h y hoc. TiojiBKHHO-IIyinKapH YBHHCKoro pafioHa. 

Achillea septentrionalis (Serg.) Botsch. — CofipaH y hoc. nyraaeBo 
Majio-IIyprHHCKoro pafioHa. 

Echinops ritro L. — Hafiflen y hoc. MyTupB MrpHHCKoro pafioHa. 

Cypripedium guttatum Sw. — Haa^eH Ha 6epery p. KHJibn,eHKH okojio 
hoc. Ph6obo YBHHCKoro pafioHa. 

Eleocharis mamillata Lindb. — Go6paH no SeperaM pen BajiH h MemjM. 

Carex sylvatica Huds. — CoSpaH y hoc. flryji KH3HepcKoro pafioHa. 

Elytrigia lolioides (Kar. et Kir.) Nevski. — Hanp,eH y c. MeraH^a Kapa- 
KyjiHHCKoro pafioHa. 

AUBeHTHBHMe pacTeHHH 

Potenilla chrisantha Trev. h Fagopyrum tataricum (L.) Gaertn. — Go6- 
paHH Ha JKejie3HOflopoJKHOH HacMnH y ct. Ky3bMa Ke3CKoro pafioHa. Ilocjiefl- 
hhh BHff BCTpenaeTCH TaKHte y ct. Capanyji h Tojkhh. 

Silene repens Patr., Oenothera biennis L., Echium italicum L. — CoSpaHH 
Ha ?Kejie3Hop;opoJKHOH HacuHH y ct. Tojkhh Majio-IIyprHHCKoro pafioHa, 
a Euphorbia exigua L. n Sideritis montana L. — y hoc. IlyraneBO btoto 
ate pafioHa. 

Festuca polesica Zapal. — CoSpaH Ha Hacunn ?Kejie3Ho0 floporn MaieBCK— 
BOTKHHCK (Ha 41 KM). EoJIMHHHCTBO H3 npHBeffleHHHX 8 BHflOB aflBeHTHBHMX 
fljiH YflMypTHH pacTeHHH — peflKHe hjih 3aH0CHue bh^m cpe^Hefi hojiocm 
EB poneficKofi nacTH CGGP (MaeBCKHH, 1964). 

HaxojKfleHne pacieHnn, hobhx ^jih (JuiopM YflMypTHH, noKa3MBaeT, hto 
$ jiopa pecnySjiHKH H3yneHa HeflocTaTonHo. flajibHefinrae nccjieflOBaHHH 

H03B0JIHT BHHBHTb HOBUe BHflH MeCTHOH (JlJIopM, JjajiyT B03M05KH0CTB yTOH* 

HHTb a pea jim HanSojiee pe^KHx bh^ob, HymnaiomHXCH b oxpaHe, HaMeTHTb 
nyra papHOHajibHoro Hcnojib30BaHHH nojie3HHx pacTeHnfi. 

TepSapHMe o6pa3RM Bcex npHBeneHHMx pacTeHnfi xpaHHTCH Ha Ka<$e,npe 
6 ot3hhkh YflMypTCKoro rocyjjapcTBenHoro yHHBepeHTeTa. 
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yjI.KS76.31S.37 : 633.8S4.74 

A. B. IlaTyHHH, B. H. lOpqes, A. IlaKajiH 

MHCJIA XPOMOCOM y HEKOTOPblX BHftOB POflA SALVIA L. 

(LAMIACEAE) 

A. V. PATUDIN, V. N. YURTSEV, D. A. PAKALN, 
CHROMOSOME NUMBER IN SOME SPECIES OF SALVIA L. (LAM1ACEAE) 

Ha 6oJibiuoM MaTepiiajie (6oJiee 250 onpc^cJicHHii) uccJieAOBaHu Biicjia xpomocom 
38 BHflOB po«a Salvia L. BncpBhie npuBO^HTCH BHCJia xpOMOCOM «jih 10 bh^od: S. tesqui- 
cola 2n=14, S. deserta 2n=14, S. armeniaca 2n=18, S. fominii 2n=22, S. kuznetzovii 
I2n=16, S. karabachensis 2n=20, S. moldavica 2n=14, S. daghestanica 2n=22, S. syriaca 
2n=20, S. sarawschanica 2n=20. BuHBJieHbi HOBue HHCJia xpomocom «jih S. limbata 
2n=22, S. ber.keri 2n -22, S. verbancifolia 2n—18 11 y 25 bhrob noflTBepjKRDHU paece 
onyCjiHKOBaHHue flaHHue. Ha ocHOBe aHajuiaa opiirHHajibHUx h JuiTepaiypHUx paHHUx 
ycTaHOBjieHU ocuoBHUe niicjia ajih or^ejibHUX BiiyipupoflOBUx takcohob po/ia Salvia L. 

MHorne bh^h Salvia L. nrnpoKo H3BecTHbi KaK 3<f>HpH0Mac:iHHHHe (S. 
sclarea L.), jieKapcTBeHHue ( S . officinalis L., S. aethiopis L., S. nemorosa L.) 
h fleKopaTHBHbie paCTeHHH (S. splendens Sellow, S. patens Cav., S. argentea L.). 
IIoaTOMy 3HaHHe HHCJia XPOMOCOM HMeeT He TOJIbKO TaKCOHOMHHeCKoe 3Ha- 
neHHe npn yTonHeHHH CHCTeMaTnnecKoro nojiO/KeHnn OTp;ejibHbix bhjjob 
maJufieH h ycTaHOBJieHRH pojjCTBeHHMx B3anMooTHomeHHH MejKpy hhmh, 
ho h npHKJiaflHoe 3HaneHHe, ocoSeHHo npn Hcnojib30BaHHH peHHbix b npo- 
MbinuieHHOM OTHomeHHH BHflOB. ^jih ceM. Lamiaceae HarjiHflHMM npoMepoM 
TOMy hbjihiotch paSoTM A. H. JlyTKOBa (1962, 1966) no 3KcnepnMeHTajibH0My 
noJiyHeHHK) noJiHHJiOH^HHX $opM mhth Mentha piperita L. TeTpanjioHflHMH 
copT math IIpnjiyKCKaH-6 (2n = 144) coflepiKHT a^npHoro Maciia b 1.5 pa3a 
SoJibme, neM ncxoflHbin flnnJioHflHMH kjioh. IIojiyHeHHMe B. fl,. PaSoTHro- 
bmm (1969, 1970, 1972) nojinnjioHflHMe $opMM jiaBaHflM Lavandula vera DC. 
npeBocxoflHT paHOHnpoBaHHHH copT «PeKop,ii» no ypoataio pBeTOHHoro 
cuptH b 2—2.5 pa3a n coaepataHHio 3$npHoro Macxa n 1.5 pa3a. 

B nocjieflHee BpeMH Bo3poc HHTepec k KapnoxornnecKOMy H3yqeHHio 
BHflOB maji^en. B HexocxoBaKnn noJiyneHH pBeTHbie MyTaHTH S. splendens 
h npoBe^eH hx noflpoSHun reHemnecKHn: aHajiH3 (Hendrychova-Tomkova, 
1964). T. C. TypcHH (1972) npoBen KapnoxornnecKoe H3yneHHe Tpex 6no- 
TnnoB majnjjen neitapcTBeHHoro b cbh3h c pa3HMM npoHBJieHneM MyiKCKon 
i CTepniibHOCTH. A. A. TocTeBbiM (1969, 1972) nojiynQHu TeTpanjionflHMe (jiopMH 
mamjen MycKaTHoro, npeBMinaromne flnnjionflHHe paCTeHHH no BHxo;iy 
3<j)npHoro Macna n 2—2.5 pa3a. IIoaTOMy, KaK cnpaBe^JinBO oTMenaioT 
H. A. ^JyKcaHoBa h HI. A. KanjiaHSenoBa (1971), npn HHTpoflyKn;nn jie- 
KapcTBeHHbix n acj^HpnoMacjiHHHbix paCTeHHH H3 ceM. Lamiaceae 6ujia 6 m 
noiie3Ha KapHOJiornnecKaH xapaKTepncTHKa hx nonyjinpHH b KanecTBe 
KpHTepHH, onpejjejimomero HanpaBJieHHe, b kotopom jjoji/Khbi BecTnct no- 
hckh HanSojiee npoflyKTHBHMX bh^ob h $opM. B HaCTonmee BpeMH npoHB- 
nneTCH SoJibmofi HHTepec k pojiy Salvia L. b cbh3h c HaxoiKfleHHeM b man- 
(JeHX SnoJiorHHeCKH 3 kthbhmx xhhohob h (JjiaBOHOHfloB; ycneniHHe hohckh 
nepcneKTHBHMX acj^HpHOMacjiHHHMx paCTeHHH cpeflH majnj^eeB bhhbhjih 
neoSxoflHMocTb HHTeHCHBHoro pHTojiorHnecKoro H3ynenHH bh^ob btoto pofla. 


5 BoTaHmecKHft H<ypHaji, NJ 4, 1975 r, 
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npoBe^eHHiiifi H3Mo aHajin3 anTepaTypHHx flaHHUx h npeaifle Bcero 
(JyHflaMeHTaJIbHOH CBOflKH «XpoMOCOMHHe 0HCJia pBeTKOBMX paCTeHHH» 

(1969) noKaaaji, hto cpe^n 118 nccjie,noBaHHHx bh^ob manc^ea 19 Shhh H3y- 

HeHH noBTOpHO HD BX CHHOHHMHTOCKHM Ha3B3HHHM, y 68 BHflOB HHCJia xpo- 

mocom onpeffiejieHu TOJibKo 1 pa3, y 25 bh^ob — flBaa<fflbr (npnaeM b 14 cjiy- 
aanx pe3yjibTaTu: onpeflejieHHH 0Ka3ajincb pa3HUMn), y 7 bhrob — TpnjKflu 
(b OTHOmeHHH 5 BHflOB pe3yjIbTaTH HpOTHBopeHHBM) 0. ToJIbKO flJIH 8 BH- 
flOB pe3yjibTaTH onpefleneHnn coBnaan y Bcex HccjieflOBaTejiefi. He^oCTaTKoM 
SoJibmHHCTBa HccJiep;oBaHHH HBJineTCa HcnoJib30BaHne HejjocTOBepHO onpe- 
flejieHHoro MaTepnana, nojiyaeHHoro H3 SoTaHnaecunx ca^oB h ot ceiieHOBofl- 
qecKHX (jjnpM. McnoJib3oBaHHe no,n;o6Horo MaTepnana hjih H3yaeHHH napnono- 
rnn flHKopacTyipHx BHflOB HeflonycraMo. KpoMe Toro, BO MHOrHX paSoTax 
nopaataeT HBHoe npeHeSpeaieHne k cobmoaeHnio coBpeMeHHHx npaBnn Taitco- 
homhh; He^apoM b «Xpomocomhhx Hncnax» y 70 bh^ob He yna3aHH aBTopu. 
IIoaTOMy b oTHomeHHH oT^ejibHHX bh,o;ob TpyflHO onpe^ejinTb, nanne Hie 
paCTeHHH HECJieflOBaJIHCb. 

B 3tom KpaTKOM cooSmeHnn mm He aejiaeM o63opa Been HMeromencH 
jiHTepaTypM no Kapnonoran bhrob Salvia, KoTopan npHBe^eHa b KHnre 
«XpoMocoMHHe anona». H3 nocjiefflHHK paboT ho pHTOJiorHH mancfeeB Heo6- 
xoflHMo oTMeTHTb paSoTy ^JyKcaHOBofi h KanjiaHSeKoBofi (1971) no onpe^e- 
jieHHio xpomocomhhx ancen y neTHpex cpeflHea3naTCnnx bh^ob h Tpn HHTe- 
pecHMx coo6m,eHHH A<j)3an (Afzal, 1969, 1971, 1972) no ijnTOTaKCOHOMHH 
npaHCKHx h TypeijKHx bhp;ob manc^ea. A$3an BnepBbie onySnnKOBana anena 
xpomocom pa Majioa30aTCKHx 3H,i,eMH3HHx BHflOB: S. chrysophylla — 2n — 22, 
S. tmolea — 2n=22, S. potentillaefolia — 2n=16, S. caespitosa — 2n = 14, 
S. wiedemanni — 2n = l4, S. montbretii — 2n=22, S. verbascifolia — 2n = 
=16, S. crassifolia — 2n=22. 

B flaHHOM cooSmeHHH npHBoRHTCH pe3yjibTaTH onpeflejieHHH ancen xpo- 
mocom y HeKoTopHx bhrob mamjjea $JiopM CCCP; oco6oe BHHMaHne y^enanocb 
SHfteMHaHHM BHflaM. BhCJIO XpOMOCOM OHpeflejIHJIOCb B MepHCTeMaTHHeCKHX 
KJieTKax kohbhkob Kopnen y npopocTKOB ceMHH maniJjeH. CeMeHa npopamn- 
BajiHCb na (JnjibTpoBajibHOH 6yMare b aaninax IleTpH npn KOMHaTHofi TeM- 
nepaType. <I>HKcau;nH KopHen npon3Bop,HJiacb yKcycHHM aniioroneM (1 : 3) 
npn TeMnepaType 18—20°. 3aTeM H3roTaBJinBanncb nocTOHHHHe MHKpoTOMHHe 
npenapaTM no o6m,enpHHHTOH MeTOflnue. TonmnHa cpe30B — 10 mkm, cpe3H 
oKpamHBajiHCb reMaTOKCHJinHOM no TeHneHranHy. ^aHHMe o nponcxojKp,eHHH 
nccjieflOBaHHoro MaTepnana h pe3ynbiaTH onpe^eneHnn xpomocomhhx ancen 
npHBeji;eHH b TaSnnije. repSapnn nccneflOBaHHoro MaTepnana xpaHHTCH 
Ha Kacj^efflpe SoTaHHKn Mockobckoh cejibCKoxo3HHCTBeHHofi aKa^eMHH HMenn 
K. A. TnMnpH3eBa (TCXA). 

Bcero HaMn 6 hjih onpe^eneHM anena xpomocom ana 38 bh^ob majicj^eH. 
BnepBbre npnBOflHTCH anena xpomocom flJiH S. armeniaca 2n = 18, 1 5. deserta 
2n = l4, S. moldavica 2n = 14, S. tesquicola 2a = l4, S. kuznetzovii 2n = 16, 
S. karabachensis 2n=20, S. daghestanica 2n=22, S. kopetdaghensis 2n = 20, 
S. sarawschanica 2n=20, S. syriaca 2n=20. ^hh 28 bh^ob xpoMocoMHHe 
anena 6 hjih onpe^eneHM noBTopHO. B oTflenbHbix cnyaanx Mbi He CMornn 
noATBepflHTb npe^H^yrane jjaHHbie. Tan, y S. officinalis h S. grandiflora 2n = 
=14, a He 16, nan yKa3HBaioT TpySHH (Hruby, 1935) n Illeenb (Scheel, 
1931). K TOMy >i<e MHeHHio npnnuia n A<j>3aji (1971), nccneflOBaBmaH npo- 
pocTKH ceMHH S. grandiflora h S. grandiflora subsp. rotundifolia H3 Typn;HH. 

B oTjiHHne ot TpySoro (1934) h OejiijjojiflH (Felfoldy, 1947), KoTopne 
ycTaHOBHJiH coMaTHneCKoe hhcjio p;jiH S. aethiopis 2n=24, mm noflTBepjKflaeM 
aaHHHe G. B. Hkobjibboh (1933), Bnepane ycTaHOBHBmen ^jih 3Toro BH^a 
H3 KpHMa 2n=22. Tanne Hie flnnjionflHHe HaSopn xpomocom HMenn nccne- 
flOBaHHHe naMH paCTeHHH H3 IIofflMOCKoBbH, c KaBKa3a h H3 KpHMa. 

B 1954 r. ,HejiecT3H (Delestaing) onpep;ejiHji hhcjio xpomocom y flByx 
KaBKa3CKnx aH^eMoB S. limbata 2n=34 h S. beckeri 2n=16. K coHianeHHio, 
HHaero He H3BecTHO o nponcxoHifleHHH H3yaaBnmxcH pacTeHHH, nosTOMy 


1 JlaTHHCKHe Ha3BaHIIH BIIflOB, npnBCfleHHUX B TaSjIimC, B TeKCTe JiajOTCH 6e3 aBTOpOB. 
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H k c ji a x p o m o c o m 7 HCCJieaoBaHHHX bejiob Salvia 


Etc 

B 

rrponcxojKneuHe MaTepiiana 

lloapaa Salvia 

CcKipiH Sphace 

S. grandiflora Ell. 

14 

VCCP, KpuM, r. fljiTa, onp. HiiKHTCKoro 6 ot. 

S. officinalis L. 

14 

caaa, no cwiOHy Bume uiocce 9m — Chm- 
cjaeponojib, 15 VIII 1973, N» 25, A. B. Ila- 
TyffHH 

MocKBa, Bot. caa TCXA (upoHCxo/KaeHHe: 

S. ringens Sibth. el Smith 

12 

<J>pann,HH, Bot. caa CTpacCyprcKoro yHH- 
aepcHTeTa), 15 VIII 1972, JVb 1, IlaTyaHH 
KpacHoaapcKnn Kpaii, onp. r. AHanu, 20 VIII 
1972, N° 11, IlaTyaHH 

KpuM, onp. r. Crapur! KpuM, ropa ArapMum, 

S. scabiosifolia Lam. 

14 

S. triloba L. 

14 

18 VIII 1973, N° 27, IlaTyaHH 

MocKBa, Bot. caa TCXA (npoHCxojKaemie: 

Cckphh Drymosphace Benth. 

S. glutinosa L. 

16 

BeHrpiiH, Bot. caa HHCTHTyra b r. Banpa- 
tot), 15 VIII 1972, JVT» 2, IlaTyaHH 

ACxACCP, onp. 03. Pnija, 4 X 1971, N» 104, 

S. przewalskii Maxim. 

16 

IlaTyaHH 

MocKna, Bot. caa TCXA (nponcxontacHHe: 

Iloapoa Sclarea (Moench) Benlh. 

CeKi;iiH fforminum 
(Moench) Benth. 

S. horminum L. 

16 

Bot. caa BapmaBCKOro yHHBepciiTeTa), 
27 VII 1972, N» 7, IlaTyaHH 

KpuM, onp. r. BenoropcKa, 1 VIII 1973, JNT» 5, 

S. viridis L. 

IS 

IlaTyaHH 

TypKMCCP, onp. r. Kapa-Kajia, 15 VI 1972, 

CempiH Aethiopis Benth. 

S. aethiopis L. 

22 

5r« 239, IlaTyaHH 

KpuM, onp. r. CTapbiH KpuM, 29 VIII 1973, 

S. argentea L. 

22 

Ms 9, IlaTyaHH 

MocKBa, Bot. caa TCXA (nponcxoHtaeHHC: 

S. beckeri Trautv. 

22 

IIlBeHi;apnH, Bot. caa Ea3ejibCKoro yHHBep- 
CHTeTa), 14 VII 1972, JV» 6, IlaTyaHH 
flarACCP, onp. hoc. PyTyji, 11 VII 1971, 

S. ceratophylla L. 

22 

■N° 368, JJ. A. IlaKajiH 

ApMCCP, ACobhhckhh p-H, c. ApaBaH, 8 VIII 

S. fominii Grossh. 

22 

1973, N° 571, IlaKanH 

ApMCCP, TajiJiHHCKHH p-H, noc. Bepim-Taji- 
jihh, 26 VII 1972, JNia 414, IlaKajiH 
flarACCP, oKp. hoc. TyHH6, 9 VII 1971, 

S. daghestanica Sosn. 

22 

S. karabachensis Pobed. 

20 

JV° 360, IlaKajiH 

A 3 CCP, JlannHCKHH p-H, c. 3a6yx, 31 V 1972, 

S. kopetdaghensis Kudr. 

20 

137, IlaKajiH 

TypKMCCP, ropu KoneTaar, OKp. hoc. Xenpa- 

S. limbata C. A. Mey. 

22 

oaa, 21 VI 1972, Ns 289, IlaTyaHH 
ApMCCP, ACobhhckhh p-H, c. ApaBan, 
8 VIII 1973, Xt 572, IlaKajiH 

KpuM, OKp. r. Anynrru, BaoJib mocce fljiTa — 

S. sclarea L. 

22 

S. sarawschanica Repel et 

20 

CHM(t>eponojib, 29 VIII 1973, N« 15, Ila- 
TyanH 

TajpKCCP, ropu Xoawa-Ka3HaH, k BOCTOKy ot 

Schmalh. 


khhiji. KaCaanaH, 24 V 1960, N° 380, 

S. spinosa L. 

20 

B. 11. BoHaHH,CB h T. B. EropoBa 
TypKMCCP, onp. r. AmxaCaaa, 25 VI 1972, 


1 

■N° 178, IlaTyaHH 
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(2n=32). HofloSHLie ate pe3yjibTaTM nonyanan n mh npn nccaeaoBaHHH 
S. verticillata H3 pa3anaHHx paiioHOB CoBeTCKoro Coio3a. PacTeHHH H3 
KpHMa (oHpecTHoCTH HnKHTCKoro SoTaHHaecKoro ca^a) h IIoaMocKOBbH 
HMean 2n=16, a co6paHHbie b ApMeHHH (A3H36eKOBCKH0 p-H, KypopT ,U,mep- 
Myn; ExerHaa3opcKHH p-H, c IUaraH) HMean 2n=32. TaKHM o6pa30M, y S. ver¬ 
ticillata cynjecTByioT a Be KapnoaornaeCKne $opmh: HHnjioHflHaH 2n=16 
h TeTpannoH^Haa 2n=32. 

TeTpanjioHflHMe $opMH y S. ceratophylla (2n=44) obHapymnaa A(J>3aa 
(Afzal-Rafll, 1972). PacTeHHH 6hhh coSpaHH b Typpnn no aopore AHKapa — 
A<J>hoh. Mh nccjieflOBajiH S. ceratophylla H3 c. ApaBaH b ApMeHHH n Hanuin 
AHHJioH'pHym (JopMy 2n=22. ^nnaonaHaH <j>opMa 3Toro Bnpa npoH3pacTaeT 
h b TypKMeHHH, cyan no cooSipeHnio MyKcaHOBon h KanaaHSeKoBon (1971). 
TeTpanjioHflHyio (JiopMy obHapyrnnaa HKoBJieBa (1933) y S. foetida (2n=44). 
reKcanJionpHHe (JopMH, no-BnpHMOMy, b HacTOHipee BpeMH HanpeHH ToabKo 
y S. verbenaca — 2n=54. KapHoaornaecHoe nccnepoBaHne S. verbenaca 
H3 pa3HHx pafioHOB MHpa BHHBnao HecKoabKO coMaTHaecKHx ancea: 2n=42, 
44, 54, 58, 60, 64. V S. verbenaca H3 iohchoh McnaHnn 2n—58 (Bjorkvist 
h ap., 1969), H3 TpepHH 2n=42 (Bothmer, 1970), H3 aaasnpcKOH Caxapn 
2n=42 (Reese, 1957). AMaa Amhh (Amal Amin, 1972), nccaeaya pacTeHHH 
S. verbenaca var. serotina Boiss., coSpaHHHe npocjb. KanpcKoro yHHBepcHTeTa 
TaxoabMOM Ha 3anapHoM cpepH3eMHOMopcKOM noSepembe ErnnTa, onpe- 
peana 2n=44, a pacTeHHH S. verbenaca c BaaeapcKHx octpobob (Dahlgren, 
h pp. 1971) HMeioT coMaTHnecKoe ancao 2n=60. PacTeHHH S. verbenaca, 
coSpaHHHe h3mh Bfloab mocce Hap Hhkhtckhm SoTaHnaecKHM caaoM b Kpmiy, 
HMean 2n=54. Tanne me coMaTHaecKne ancaa onpeaeaeHH y nnrpoaypHpo- 
BaHHHx b MocKBe o6pa3poB S. verbenaca, ceMeHa kotophx mh noayanan 
H3 IIoabmH, Beabrnn h CppaHpoH. 

06pam,aeT Ha ce6n BHHMamie tot (JmKT, hto y HeKoTopHx BHaoB maa$en 
HHoraa BCTpeaaiOTCH coMaTHaecKne KaeTKH c pa3HHMH ancaaMH xpoMOCOM 
(b TaSanpe ohh npnBeaeHH b cnoSKax). Tan, y S. kuznetzovii BCTpeaaiOTCH coMa- 
THnecKne KaeTKH c 2n = 16 n 14. V S. armeniaca, KpoMe 2n = 18,H3peaKa BCTpe- 
naioTcn TaKJKe KaeTKH c 2n=19 h 20. MccaeaoBaHHHH hbmh o6pa3ep S. vir- 
gata H3 KpbiMa (ceMeHa noayaeHH H3 Hhkhtckoto SoTaHHaeCKoro capa noa 
Ha3BamieM S. sibthorpii Sibth. et Sm.) HMea xHMepHoe CTpoeHne TKaHen, 
b KOTopnx BCTpeaaioTCH KaeTKH c 2n=28, 30 h 32, ay S. villicaulis Bnrb. 
(ceMeHa noayaeHH H3 BeHrpnn) 2n = 18 h 20. Bee Ha3BaHHUe anme BHaH 
OTHOCHTCH K CeKpHH PlethiOSphace, BHaH KOTOpOH HerKO CKpemHBaWTCH 
Mempy co6oh b npnpoaHbix h KyabTypHHx peno3ax, o6pa3yn MHoroaHcaeHHHe 
rnSpnaH. Hmh HBanioTCH S.Xnemecii Hruby 2n=22 ( S . nutansXS. juri- 
sicii), S.Xpodolica Blocki 2n = 20 ( S. pratensisXS. nutans), S. Xsylvestris L. 
( S. nemorosaxS. pratensis), KoToptie Tpy6HH (1941, 1948) nccaeaoBaa 
KaK caMocTOHTeaBHHe BHaH. KpoMe Toro, no cooSipeHHio Xepma (Hedge, 
1972), eipe pBa Bnaa H3 aTen ceKpnn — S. cremenescensis Besser h S. cernua 
Czern. — hmciot HBHoe rnbpHaHoe npoHCxompeHne. 

IIpocaeaHB paenpeaeaeHne ancea xpomocom y BnaoB poaa Salvia L., 
mojkho 3aMenjTb, hto oTaeabHHe ceKpnn xapaKTepH3yioTCH onpeaeaeHHbiMH 
ancaaMH xpomocom. BnepBHe 3Ty 3aKOHOMepHocTb y maacfeH oTMeTnaa 
eipe flKOBaeBa (1933), KoTopaa yKa3aaa aJ 1 ^ OTaeabHHX ceKpHH oCHOBHHe 
ancaa. Ilpn aHaan3e opnrHHaabHHX h aHTepaTypHHX a aHHHX CTaHOBHTCH 
oaeBHaHOH npnypoaeHHOCTb ochobhhx ancea k oTaeabHHM ceKpHHM poaa. 
fl,aH BnaoB ceKpHH Sphace xapaKTepHo coMaTnaecKoe ancao 2n = l4, BHaH 
ceKpnH Drymosphace HMetoT 2n=16 h 32. B noapoae Sclarea rjih BnaoB 
HeSoabmoH ceKpoo Horminum xapaKTepHo 2n=16, b to BpeMH KaK BHaH 
c coMaTHaeCKHMH ancaaMH xpomocom 2n=22 h 44, HMeiomne oCHoBHoe ancao 
xpomocom x=ll, h BHan, HMerom,He 2n=20 c ochobhhm ancaoM xpomocom 
x=10, npHHaaaemaT k ceKpnH Aethiopis. OTHocncaancH k 3TOMy me noapoay 
ceKpHH Plethiosphace pnToaornaecKH He TaK oaHopoaHa. CoMaTHaeCKHMH 
ancaaMH 3aecb HBaaioTCH 2n=14, 16, 18, 32. BnaH c hhchom xpomocom 
2n=16 h 18, KOTopne hmciot OCHOBHHe ancaa x=8 n 9, o6pa3yioT pna Praten- 
ses Pobed. (cm. o6pa6oTKy poaa Salvia L. E. T. noSeaHMOBOH bo «<l>aope 
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CCCP», 1954); bhah c 'ihcjiom xpomocom 2n=14, b ocHOBe KOToporo jicjkht 
x=7, cocTaBJiHioT pha Nemorosae Pobed., a S. austriaca h S. armeniaca, 
HMeromne 2n=18, othochtch k pHAy Austriacae Pobed. HecKOJibKo oco6o 
ctoht S. nutans h S. jurisicii c 2n=22. Bo3mojkho, tto npa flanbHefimeM 
KapHOJiorHHecKOM nayqeHnn pofla Salvia L., ocoSeHHo aMepnKaHCKHx bhaob 
noflpoAa Calosphace Benth., SysyT oSHapyjKenbi HoBbie HHCjia xpomocom. 
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T. B. HoTaHasa 

AHATOMHHECKOE CTPOEHHE JIHCTLEB H HEHEBHHEK HA HHX 
y TPEX BHfljOB EUCALYPTUS ( MYRTACEAE) 

G. U. CHITANAVA. ANATOMICAL STRUCTURE OF LEAVES 

AND LENTILS ON THEM IN THREE SPECIES OF EUCALYPTUS ( MYRTACEAE). 

B CTaTbe onHCHBaeTCH cipoeHHe JincTa, npoacxoHtneHHe a pa3BUTne Ha jiHCTe cbogo6- 
pa3Hux npoSnoBUX yTOJimeHHH (bghgbhbgk) y Tpex bhtjob 3BKaJimrra. HeveBHVKH, 
hoaoShug qeqeBHHKaM ctgGjigh spyrax APesecHUx nopoa, B03HHKaioT b pe3yjibTaTe jioKaJib- 
Horo HHTeHCHBHOro HGJieHHH cyCanHAepMajibHHx kjibtok Meao^njuia. ^aJibHefimee pa3BH- 
Tue qcqeBiiqGK hact 3 a chct ACHTCJibHOCTH B03HHKmero (J)GJUioreHa, o6pa3yiomero pajmajib- 
hug pflAu onpo6KOBeBmnx kjigtok, HanpaBJieHHUX k OTBepcTHio qeqeBHveK, BHxoAHmcMy 
Ha HOBepxHOCTb JincTa. CBOeo6pa3Hoe ctpobhhg qeHOBHqcK, pacnojiO/KCHMC ux Ha oficnx 
CTOpoHax AHCTa, a TaioKG TecHoe npiiMbiKaHne hx k boaoijochhm KjieTKaM ero cpenHHX 
CAOeB CBHAGTGJIbCTByeT 0 TOM, TTO OHH HBJIHJOTCH AOHOJIHHTGJIbHLJM K ycTbHRaM aHHapaTOM, 
BunoJiHHiornnM (fjyHKijHJO ra300OMeHa h TpaHcnnparinn. 3tot annapaT hmggt 3HaqcHHe 
B CBH3H C TeM, HTO JIHCTbH SBKaJIHHTa HMGK}T HJIOTHUG TKaHH. BCG 3T0 HpHBOJIHT K yCHJIG- 
HHK» MCTa6ojIH3Ma, oSyCJIOBJIHBajOIUCrO OOJIbmyiO 6uCTpOTy pOCTa aBKajIHHTOB, OTCyTCTBHG 
y HHX ncpnona GCTCCTBCHHOTO HOKOH H BUCOKyiO HHTGHCHBHOCTb TpaHCHHpaRHH. 

3 BKajIHHTLI HBJIHfOTCH peHHHMH CySTpOHHHeCKHMH paCTOHHHMH, KyJIb- 

THBHpyeMBiMH b CCGP Ha HepHOMopcKoM no6epe?Kbe KaBKa3a. IIojie3Hbie 
CBOHCTBa 3BKaJIHUTOB H3#aBHa npHBJIOKajIH BHHMaHHe HCC^eflOBaTejiefi, H K Ha- 
CTOHipeMy BpeMenn hoapoSho H3yHenu b npaKTnuecKnx n;ejiHX 3$HpHbie 
Macjia (Beker, Smith, 1920) h flySajibHue Bem,ecTHa (Turnbull, 1950) 3BHa- 
JIHHTOB, paCCMaTpHBaJIHCb BonpoCH HX SnOJIOrHH, 3K0JI0THH, npOHCXOJKfleHHH 
h bbojuoijhh pofla, pa3pa6aTHBaJiacb MeTo^HKa rH6pHflH3aijnn h cejieKijnn 
H BHHCHHJIOCb SKOHOMHUeCKOe 3HaueHHe H HepCneKTHBHOCTb BHflOB, KyJIbTH- 

BnpyeMHx b CGCP (UminneHRo, 1950, 1951, 1962, 1963, 1970). OflHano 
no chx nop HefloCTaTouHo H3yneHbi aHaTOMnuecKne ocoSeHHocTn 3Toro pacre- 
hhh, BbiHCHeHHe KoTopuix MOJKeT cnocoScTBOBaTb pemeHHio BonpocoB ero 
(J)H3HOJIorHH, aKKJIHMaTn3aRHH H M0p030yCT0HHHB0CTH. 

HaMH npn HCCJIEflOBaHHH CTpyKTypHbIX OCoSeHHOCTeH BereTaTHBHHX op- 
raHOB Tpex bh^ob 3 BKajinnTa ( E. cinerea F. Muell., E. viminalis Labill. h 
E. maideni F. Muell.) 6bijih H3yneHH b cbh3h c hx pa3XHHHOH Mopo3oycTofi- 
HHBOCTbK) XapaKTepHMe OCoSeHHOCTH CTpoeHHH JIHCTa, OflHOH H3 KOTOpBIX 
HBJiHeTCH (JopMHpoBaHne hpoSkobhx yTOJiipeHHH, Tan Ha3HBaeMbix nene- 
BnueK. 3ajioaieHHe Hocjiep;HHx, KaK npaBHJio, nponcxo^HT b cy63nnp,epMaxb- 
hhx cjiohx Me30(j^HJiJia, t. e. b nanHca^Hbix cjiohx. 

K o6id,hm CTpyKTypHHM ocoSeHHocTHM JincTa, npncynjHM BceM nccjieflo- 
BaHHBIM HaMH BHflaM 3BKaJIHHTa, OTHOCHTCHI HaJIHHHe MHOrOHHCJieHHHX 
yCTbHp 3HpHKJIORIlTHOro (KOJIbn,eKJleTH0To) THUa, H30najIHCap;H0CTb, o6pa- 
30B3HHe KpyHHctlX ClJjepnueCKHX 3$npHOMaCJIHUHbIX BMeCTHJIHm CXH30JIH3HreH- 
Horo npoHCxomfleHHH, HaKonjieHne flySnjibHHX Bem,ecTB, npeo6jiaflaioin,Hx 
b KJieTKax napeHXHMHOH oSKjiaflKH npoBOflHmnx nyuKOB, SHKOJuiaTepajibHufi 
thh npaB 03 Hm,HX nyuKOB, HajiHune TOJiCToro cnoH KyTHKyjiH, ocoSeHHo 
xopomo pa3BHTOH Ha Kpanx iiHCTa h, HaKOHen, o6pa30BaHHe hpoSkobhx 
yroJiipeHHH, HanoMHHaiomHx ueueBnuKH, pa3BHBaioin,HecH Ha nope ctbojiob 
A pyrnx apeBecmjx nopo^. 

ripoSKOBBie yTOJHR0HHH Ha JIHLTbHX 3BKaJIHHTa, Ha3BaHHHe HeueBHHK 3MH 

(lenticulae) 6bijih oSnapyrneHU y E. obliqua, E. calophylla (Poulsen, 1875); 
E. globulus, E. gunnii, (Bachmann, 1880); E. siderophloia, E. robusta, E. he- 
miphloia, E. paniculata, E. citriodora, E. cosmophylla, E. marginata, E. glo¬ 
bulus (Linder, 1887); E. globulus (Briosi, 1891). 

XapaKTep pa3BHTHH 3thx o6pa30BaHHH y E. globulus h E. gunnii 6biji 
oueHb KpaTKo onHcaH MoTTe, (Motte, 1926). YKa 3 aHHHe aBTopti npnBOflHT 
HenoTopue flaHHue, nacaiomnecH CTpoeHHH hpoSkobmx yTOJimeHHH Ha jihctbhx 
3BKajiHHTa, hoao6hbix ueueBHHKaM, oflHaKo coBceM hb 3aTparHBaroT Bonpoca 
06 HX pa3BHTHH H (JiyHKRHOEajIbHOM 3HaHeHHH. CneflyeT OTMeTHTb, HTO B OTe- 
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qecTBeHHoa jiHTepaType hct CBe^eraS o CTpoeE.HH nncTa sBKajranTa. IloaToMy 
b Hamy 3ajjany bxohhjio H3yneHHe CTpoeHHH JincTa aBKajranTa, pacnpeaejieHHH 
Ha HeM qeqeBHHeK, hx npoHCxow^eHHH, pa3BHTHH, CTpoeHHH h HHHCHeHne 
B03M0JKH0H HX (j)yHKD;HH. 

MaTepnaji n MeTO^HKa HCCJie^oBaHHH 

Kan oTMeneHo Bume, jjjih HCCJie^oBaHHH 6mjih b3hth Tpn BH^a — Eu¬ 
calyptus cinerea, E. viminalis n E. maideni, H3 KoTopblx nepBue flBa mnpoKo 
pacnpoCTpaHeHH Ha ^JepHOMopcKOM noSepeatbe KaBKa3a. IIo cncTeMaTH- 
qecKoMy nojioHteHHio ohh bxoaht b o^hh no^pofl — Symphyomyrtus, b ceK- 
pHio Maidenaria, b cepnio Viminalis (Pryor, Johnson, 1971). 

MaTepnaji jjjih aHajio30B coSnpajicn Ha npoTHJKeHHH Bcero ro^a. JlncTbH 
6hjih B3HTH c noSeroB TeKymero ro^a Ha pa3Hux aTanax hx pa3BHTHH, Hann- 
Han ot jiHCTa, HaxoflHiperoeH erae b nonne, h itoHnaH MopiJiocJnaHOJiorHHecKH 
3peJIHM JIHCTOM. JlnCTbH H3yqajIHCb B JKHBOM H (j)HKCHpOBaHHOM COCTOHHHHX. 
OnKcapHH ocyipecTBJiHJiacb b 70-rpa^ycHOM cnnpTe. IIpHroTOBjieHHe cpe30B 
tojhd,hhoio 15—30 mkm npoH3Bo^HJiocb Ha MHKpoTOMe h jie3BHeM 6e3onacHoS 
6pHTBH. BHHBJieHHH HaKonjieHHH KpaxMajia cpe3H HOMem,ajIHCb B HOfl- 

HoflncTUH KajinS; fljiH onpe^exeHHH flySHJibHbix BenjecTB ncnoJib30Bajincb 
xxopHoe H<ejie3o h flByxpoMOBOKHCJibin Kajino c yKcycHon khcjiotoh; Haan- 
nne 3((>HpHbix Maceji, KyTHHa h CTeneHb onpoSKOBeHHH bhhbjihjihcb cy^aHOM III 
(cnnpTOBbiH pacTBop cy^aHa c floSaBxeHneM rjmpepnHa no IIpo3HHoH, 1960); 
CTeneHb oapeBecHeHHH KJieTOHHbix oSononeK onpe^ejiajiacb cnnpTOBbiM 
pacTBopoM (jjjiiooporjiiopHHa c nocjieflyiomen o6pa6oTKofi KOHpeHTpnpoBaH- 
hoh cojihhoh khcjiotoh. OKpameHHHe cpe3H noMeipajiHCB b KanJiio xkmh- 
neDHH HHCToro rjinpepnHa, Hocjie nero roTorajincb BpeMeHHue npenapaTbi. 
IIpHroToBJieHHe hoctohhhhx npenapaTOB npoH3BOflnjiocb no o6hhhoh ijhto- 
jiorHnecKOH MeToflHKe. AHaToMnnecKne pncyHKH H3roTOBJiHJiHCb c noMoin,bio 
pncoBajibHoro annapaTa PA-4 CHCTeMH A66e. 

Pe3yjIbTaTbI HCCJieflOBaHIlH 

Kan H3BecTHO, jiHCTbH HCCJieflyeMMX bh^ob aBKajiHnTa Ha no6ere pac- 
nojiaraioTCH BepTHKajibHo, noaiOMy o6e CTopomj JiHCTa ocBenjaioTCH cojrapeM 
b o^HHaKOBoH CTeneHH. 3Ta SnojiorHnecKaH ocoSeHHocib oSycjioBJiHBaeT 
b SoJibuiHHCTBe CBoeM aHaTOMHnecKyio CTpyKTypy JiHCTa, oTJiHnaiomyiocH 
pe3K0 BbipajKeHHOH H3onaJIHCaflHOCTbK) H o6pa30BaHHeM MHOroHHCJieHHbfX 
ycTbHp Ha o6enx CTopoHax ero. 

JiHCTbH pa3JIHHHHX BHflOB SBKajIHHTa 3HaHHTejIbHO pa3JinnaK)TCH no 
cbohm pa3\iepaM, cfopMe h oKpacne. Y E. maideni ohh HanSoJiee KpynHbie, 
mnpoKo cepnoBHflHOJiaHpeTHbie, TeMHO-3ejieHHe. MeHbuine no pa3MepaM 
y3KOJiaHpeTHue cepnoBH,HHOH3orHyTbie CBeTjio-3eJiOHbie — y E. viminalis. 
JiHCTbH E. cinerea xapaKTepn3yioTCH npoMe?KyTOHHbiMH npn3HaKaMH: ohh 
ranpoKoJiaHpeTHbie, cepoBaTo-3eJieHbie hjih CH3ue, c kopotkhm nepemKOM. 
HaMH BnepBMe 6 hjih o6Hapy}KeHbi qeqeBHHKH Ha jihctbhx 3thx Tpex bh^ob. 
B HpoHe 3BKajinnTa o^HDBpeMeHHo npeflCTaBjieHM jihctbh Tpex thhob: mojio- 
flue, nepexoflHbie h B3pocjibie. Hawn H3ynajiHCb Bee 3 th Tpn Bo3paCTHbie 
(JlOpMM JIHCTbeB. 

JJjih 6ojiee fleTajibHoro H3yqeHHH 3ajio?KeHHH n pa3BHTHH HeneBHHeK 
6biJie HccjieflOBano aHaTOMnnecKoe CTpoeHne B3pocjibix jmcTbeB; ycTaHOBJiEHo, 
hto ohh HMeioT MHero o6mnx nepT CTpoeHHH y 3Thx Tpex bhp;ob (pnc. 1). 
JIhct 3BKaJinnTa, Kan npaBHJio, H30JiaTepaJibHbin (n3onajincaflHbiii), ann- 
flepMHC oflHocjioHHHH, H3 KpynHbix (b nonepeHHOM ceneHHn) H3oflnaMeTpH- 
neCKHX, TOJICTeCTeimblX KJieTOK, BepXHHH CTCTKa KOTOpHX 3HaHHTeHbHO 
yTOJim,eHa. Pa3MepH KseioK BepxHero h HHatnero annflepMHCH hohth offlHHa- 
KOBbie. OnepTaHHe ctchok KJieTOK annaepMHCa b npoeKpnH npHMOJiHHeimoe, 
MHoroyrojibHoe. Csepxy ohh noKpuTbi oneHb tojictmm cjioeM KyTHKyjiu, 
KOTopan ocoSeHHo TOJicTa Ha Kpanx JincTa h o6pa3yeT npKo BbipajKeHHyio 
KanMy. HaKonjieHne Kanejib aijinpHoro Macjia b KJieTKax 3nH,n;epMHCa o6Ha- 
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pyjKeHo TOJibKo y E. viminalisr, Tanne KamiH H 3 peflKa BCTpenaioTCH n b KJieT- 
Kax Me3oij)HJixa JiHCTa. 

YcTbnpa pacnojiararoTCH HeMHoro Bume KJieTOK 3ira,nepMajibHoro cjioh. 
OnyraeHHe JiHCTa hohth oTcyTCTByeT. Me3o<J)HJiJi JiHCTa coctoht H3 najracap- 
nux KJieTOK, hjiotho pacnoJiojKeHHHX TpeMH cjiohmh c ofienx ctopoh jracTa, 
cpe^Hne we cjioh Me30<f>HJiJia coctoht h 3 6ojiee kopotkhx KJieTOK, tom kjibtkh 
3THX HapyjKHHX CJIOCB. B OTJIHHHe OT HBpyjKHUX CJIOeB naJIHCa^HHX KJieTOK, 



Phc. 1. nonepeTOUH pa3pe3 B3pocjioro JiHCTa Eucalyptus cinerea F. Muell. 

k — KyTHKyjia; Be — annaepunc BepxHiift; bh — annaepMHC Hii>KHHft; m3 — Me3o$>HJiJi; 
npn — npOBOflamnii ny*ioK; 06 — o6KJiaaKa; bmb — 9$npH0MacjiiriHue BMecTnjinma. 


KJieTKH cpeflHHx cjioeB Me3o$HJiJia pacnojioJKeHH cpaBHHTejibHO puxjio, 
ohh 6e,ijHee xJioponjiacTaMH. HeKOTopne nccjieflOBaTejiH Ha3biBaioT nx bo^o- 
hochlimh KJieTKaMH (Metcalfe, Chalk, 1950). 

B cpeflHHx cjiohx Me3o$HJiJia pacnojiararoTCH 6nK0JiJiaTepajibmie npo- 
BOfflHipHe nynKH, y kotophx ynacTKH KOJiJieHXHMbi c BepxHefi h HHjKHefi 
CTopoH nyHKa noflCTHJiaiOT annaepMHC. B cocTaB npoBOflHmnx nyqKOB bxo^ht 
rpyrnm TOJicTocTeHHux JiySHHux bojiokoh. OSKJiaflKa npoBOfflHmnx nynKOB 

COCTOHT H3 KpyHHHX TOHKOCTeHHHX HapeHXHMHHX KJieTOK, COfflepjKaipHX 
SoJibinoe kojihtoctbo HySHJibHMx Bem,ecTB; KpoMe toto, HySnjibHue BeipecTBa 
HaxoflHTCH enje h b HeKOTopux KJieTKax Me3o$HJiJia. B TOJinje nocjieflHero 
tocto BCTpenaiOTCH c^epHTOcnne a^HpHOMacJiHHHue BMecmanma cxh30- 
HH3HreHHoro npoHCxoJKjjeHHH, b kotophx npoHexoflHT oSnjibHoe HaKonjieHHO 
3$npHoro MacJia. Y E. cinerea Ha 1 cm 2 noBepxHocTH JiHCTa HacHHTHBaeTCH 
30 25, y E. maideni — 30 15, y E. viminalis — no 30 BMecTHJinnj. 
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Ha o6enx CTopoHax JincTa o6pa3yioTCH HeneBHHKn; b cpeflHeM Ha 1 cm 2 
noBepxHoCTH njiacTHHKH JiHCTa hx HacHHTHBaeTCH y E. viminalis — 2, 
y E. cinerea — 1, a y E. maideni — 3. 

y Bcex Tpex BHflOB 3BKajIHHTa HMeiOTCH H 3HaHHTBJIbHHe BHflOBHe pa3JIHHHfl 
B CTpoeHHH JiHCTa. ToJICTMH Me30(|)HJIJI C pHXJIO paCHOJIOHieHHHMH KJieTKaMH 
xapaKTepeH ^jih E. maideni, a y £. cinerea h E. viminalis Me30(J>njui JiHCTa 
SoJiee TOHKHH, C HJIOTHO COMKHyTMMH KJieTKaMH. ^JIHHa najIHCaflHMX KJieTOK 

y E. cinerea paBHa b cpe^HeM 30, a nrapnHa — 14 mkm, ay E. viminalis 
cooTBeTCTBeHHO 40 h 12 mkm, Tor^a Kan y E. maideni AJinHa hx 45, a nrapnHa 
14 mkm. KoJinnecTBo ycTbnp Ha 1 cm 2 y E. cinerea 130, y E. viminalis — 82 
a Y E. maideni — 65, y nocxe^Hero BH^a ycTbnpa no cbohm pa3MepaM caMMe 
KpynHbie. 

Ha ocHOBaHHH H3yneHHH aHaTOMnnecKofi CTpyKTypu JincTa y Tpex bhaob 
3BKajinnTa mm npnnuin k cjieAyiomeMy 3aKJHoneHHio: o6pa30BaHHe nene- 
BHneK Ha jihctbhx aBKanoma TeCHo CBH3ano c pe3Ko BHpajKOHHon Kcepo- 
MOpcj^HOH CTpyKTypOH JiHCTa. OCHOBHHe npH3H3KH KCepOMOp<J)HOH CTpyKTypH 
JiHCTa aBKajiHnTa — pe3KO BHpaateHHaH H3onajincaflHocTb KJieTOK Me3o- 
(jjHJuia, fljiHHa kotopmx b 2—3 pa3a npeBMmaeT mnpnHy, a TaKJKe nnoTHoe 
hx pacnojioJKeHne; tojictoCt 6 hhmh KpynHOKjieTHMH annjjepMHc; Hajinane 
MHoronHCjieHHMx ycTbHn; c o6enx ctopoh JiHCTa; o6pa3oBaHHe Sojibinoro 
KOJinnecTBa flySnjibHMx BemecTB, npeHMym,eCTBeHHo b KJieTKax napeHXHMHOH 
oSKJiaflKH npoBo^mpero HynKa; HajiHHHe KpynHHx c^epHnecKHX aijrapHo- 
MaCJIHHHMX BMeCTHJIHIH; C SoJIBIHHM KOJIHHeCTBOM 3<j)HpHMX MaCejI H AP- 

Hapaffly C KCepOMOp<j)HMMH npH3HaK3MH HMeiOTCH H Me30M0p(j)Hbie npH3H3KH, 
b nacTHoCTH KpynnoKJieTHocTb, pnxJioe pacnojioaieHHe KJieTOK, ocoSeHHo 
cpeflHHx cnoeB Me3ocj^HJiJia, HajranHe KpynHHx ycTbHij, o6pa30BaHne nene- 
BHneK. Tan, HaHpHMep, E. maideni ho cbohm CTpyKTypHMM ocoSeHHocTHM 
oTJiHnaeTCH ot E. cinerea h E. viminalis pMXJion CTpyKTypon Me30$njuia, 
KpyHHHMH yCTbHpaMH H KpynHHMH C(j^epHneCKHMH 3(j^HpH0MaCJIHHHbIMH 
BMecTHjiHipaMH, o6pa30BaHHeM b SojibmeM KOJinnecTBe 6oJiee KpynHHx nene- 
BHneK, hto no3BOJiaeT canTaTb ero CKopee Me30Kcepo<j)HToM, b to BpeMH 
Kan ocTajibHbie ^Ba BH^a hbjihiotch pe3K0 BHpaaceHHMMH Kcepo^HTaMH. 
Hajinnne KccpoMop$HHx npn3HaK0B roBopHT o 6oJiee bhcokoh Mopo3oycTon- 
hhbocth BHflOB (Bojixobckhx, 1955; nanyjiHH, 1957). 

OflHofi H3 HanSojiee BaaiHMX SHOJiornnecKnx ocoSeHHocTefi 3BKaJiniiTa, 
HMeioipeH b to ate BpeMH h BaiKHoe npaKTHnecKoe 3HaneHHe, hbjihbtch 6oJib- 
maa SMCTpoTa pocTa, Ha KoTopyio cnjibHoe BJiHHHne 0Ka3MBaeT peatHM BJiaai- 
hocth nonBM, ee njio^opoffHe, a Tanaie bmcokhh jieTHHH TeMnepaTypa h flpyrne 
(j^aKTopH (nnjraneHKO, 1963). KpoMe toto, flepeBbH aHKajiraiTa otjih- 
naioTCH orpoMHofi TpancnnpapHOHHoii cnoco6HocTbio. no ^aaHUM A. B. Ejia- 
roBem;eHCKoro h T. n BorpaneBofi (1955), HHTeHCHBHocTb TpaHcnnpaniHH 
y aBKajiHHTa b cpe^HeM paBHa 320 r/nac Ha 1 kt CMporo Beca, cjieAOBaTeJibHo, 
03H0 B3pocjioe 20—30-jieTHee ^epeBo npn o6m;eM Bece JincTbeB 300—400 kt 
H cnapneT 3a 10 nacoB 30 1000 kt boah. 

EoJibrnaa SucTpoTa poCTa, oTcyTCTBne nepnosa ecTecTBeHHor0 hokoh, 
BHCOKan CTeneHb TpaHcnnpapHH aBKajiniiToB 30 HeKOTopon CTeneHH H3y- 
neHH, oAHaKo npnnnHH, BM3MBaiomne ara (j^H3HOJiornHeCKne ocoSeHHDCTH, 
TpeSyioT 6oJiee yrJiySjieHHMX h BcecTopoHHnx occjienoBaHHH. no Been BepoHT- 
HOCTH, B OCymeCTBJieHHH HeKOTOpHX (|)H3HOJIOrHHeCKHX HpopeCCOB y 3BKa- 
JIHHTOB HrpaiOT pojlb H HeHeBHHKH. OopMHpOBaHHO HBHeBHHeK HaHHHaeTCH 
Ha MOJIOAHX JIHCTbHX, HaXOAHffl,HXCH eme H nOHKe; B Hpopecce pa3BHTHH 
JiHCTa 3ajioHteHHe hobmx neneBHneK npoAOJiataeTCH, noaTOMy h MOMeHTy ilojihoh 
ero 3pejiocTH hx OKa3MBaeTCH oneHb MHoro. 

Hanajio o6pa30BaHHH neneBHHKH xapaKTepH3yeTCH jioKajibHbiM aKTHB- 
HHM AGJIGHHeM najIHCBAHMX KJieTOK, paCnOJIOHIBHHMX HenocpeACTBCTHO HOA 
3HHAepMHCOM 6e3 KaKOH-Jin6o CBH3H C yCTbHpaMH. HeCKOJIbKO KJieTOK 3HH- 
AepMHca HaA 3 thmh KJieTKaMH Tanace HaannaioT A eJIHTbCH nonepenHMMH 
h npoAOJibHHMH neperopoAKaMH, b 3T0 ate BpeMH noA hhmh 3 KJieTKH najin- 
caAHOH napeHXHMM TepnioT xjiopocj^HJiJi h HanHHaioT A ejIHTtc H kochmh h 
nonepeHHMMH neperopoAKaMH (pnc. 2, A ). B pe3yjibTaTe abjighhh o6pa3yeTCH 
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MepucTeMaTHHecKHH onar, nepntfiepHHecKHe kjictkh KOToporo HannHaiOT 
^yHKnpoHHpoBaTb nan <f>ejiJioreH (pnc. 2, B ). Ilpn flajibHenmeM pa3BHTHH, 
b pe3yjibTaTe jjeHTenbHocm (JiejiJioreHa, B03HHKaeT hbckojibko pa^najiBHo 
pacnojiOHteHHHx cjioeB KJieTOK BOKpyr tk3hh, BbinoJiHHiomen HeHeBHHKy 
(pnc. 2, B ). 3th kjictkh 6ecn;BeTHbie, tohkoctchhuc, n;ejiJiK>jio3Hbie h onem. 
paHo HaHHHaioT Tep»Tb CBoe co^epjKHMoe. Kjictkh, npoH3BO^Hbic (JiejuioreHa, 
BCKope onpoSKoBCBaior, a kjictkh anHflepMHoa, pacnojioiKeHHbie Hajj hhmh, 



Phc. 2. YiacTKH nonepc'mux pa3pe30B mojiohux jincTteB h leieBHKKH Ha pa3Hux CTaRHHX 

pa3BHTHH y Eucalyptus maideni. 

A — naqajio aajioweHim qeqeBHqKii; B — oGpaaosaHiie <J>ejuioreHa; B — oTqjieHeHne (fejuioreHOM pa- 
juajibHo pacnnnarammiixcH KJieTOK; r — Haqajio onpo6KOBeHnH KJieTOK nponaBOAHux tfejiJioreHa; 
k — ayTHKyjia; a — armaepninc; ad — nejinmiieca hjicthh aminepMnca; dm — aejiamneca hjibthh qeqe- 
, bhbkh; nm — najincaHHaa Th'aHb; 0ji — $ejmoreH; ex — BLmojiHHiomne kjictkh qeqeBHqKH. 


KyTHHH3HpyiOTCH H OflpeBCCHCBaiOT. B KyTHKyJie Hafl OflpeBeCHeBmHMH KJieT- 
k3mh annflepMHca o6pa3yeTCH oTBepcTHe, nepe3 KOTopoe JierKo npoHHKaeT 

B03^yx (pnc. 2, r). 

Kjictkh, o6pa30BaBmHecH b pe3yjibTaTe nepBux flejieHHH najincaflHHX 
KJieTOK, a TaKjKe kckcbhkkh, (jpopMHpyeMue (JejiJioreHOM, cocTaajiHioT b CBoen 
coBoKynHocTH BunoJiHHioin,He kjictkh. C pa3pacTaHHeM BunoJiHaroipeH tkhhh 
OH a npopuBaeT annuepMnc h BHCTynaeT HapyjKy. IloBepxHocTHHe kjictkh 
3T0H TKaHH, COHpHKaCaiOin,HeCH C B03JiyX0M, OTMHpaiOT H CmeJiymHBaiOTCH, 
'33MCHHHITCH HOBHMH KJICTKaMH, o6pa30BaHHbIMH (JjejIJIOTeHOM (pHC. 3). 
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B npopecce pa3BHTHH JincTa ^eHTejibHocTB tfiejinoreHa neneBHHKH Bee 
BpeMH npoflOJiHtaeTCH. Oh oTKJiajjMBaeT pa^najibHUMH pnjjaMH b CTopoHy 
qeHTpa HeneBHHKH SbiCTpo onpobKOBeBaiomne kjictkh. J^eHTejibHocTb <jpeji- 
jioreHa HeneBHHKH JiHCTa aBKajinnTa oahoctopohhhh, neM oh h OTjinnaeTCH 
ot qeneBnneK CTeSjin noKpuToceMHHHux. 

^JeneBHHKa JincTa aBKajinriTa no xapaKTepy CBoero 3ajiojKeHHH, pa3BHTHH 
h CTpoeHHH oTJiaqaeTCH ot neneHnnKH CTeSnn, ho, BecbMa bo3mojkho, (jjyHK- 



Phc. 3. nonepcamaii pa3pe3 mojioaoto jmcTa Eucalyptus maideni; 
aeacBnaKa b CTaflnn $opMnpoBaHHfl. 

h — He^CBHRKa; pk — paapymeHHue kjictkh qeHeBireKir, onn — onpoSKoBeBnine 
kjictkhj 3e — annnepMHC BepxHHii; jh — annHepMuc hh/khhA; m3 — MeaotJuuiji; 
dMe — 3({)HpHOMacjiHqiiue BMecTHJiwma; k — KyTHKyjia; 06 — oOKjiaflKa; npn — 
npoBOflflmHil ny^oK. 


ijhh, BbinojiHHeMue hmh, cxoahh. HaxHHHe MeatKJieTHHKOB b TKaHH CTeSne- 
bhx HeneBHHeK h hx cbh3b c Me?KKJieTHHKaMH BHyTpeHHHx nacTefi CTeSjin 
nocnyjKHjiH ochoboh ajih npeACTaBJieHHH o tom, hto HeneBHHKa, Tan ®e Kan 
H yCTbnpe, cjiyjKHT ajih ra3oo6MeHa JiHCTa. 

GBoeo6pa3Hoe CTpoeHne neneBHHKH JiHCTa aBKajinnia, xapaKTep ee pa3- 
bhthh Ha jiHCTe flaioT B03M0JKH0CTB BHCKa3aTb 6oJiee onpeAejieHHoe npep- 
CTaBJieHne o ee (JiyHKpHH, oHa, oneBHAHo, npepCTaBJiHeT co6oh He ToJibKo 
annapaT ajih ra3oo6MeHa, ho h KanHJiJiHpHyio cncTeMy, HOACacbiBaromyio 
paCTBOpH H3 CpeflHHX CJIOeB Me30$HJIJia JIHCTa, H3 BOAOHOCHHX KJieTOK 
h peryxnpyiomyK), t3khm o6pa30M, boahhh oSmch pacTeHHH b KanecTBe 
«pe3epByapa» c hoctohhhhm ypoBHeM. IIoAoSHoe npeACTaBJieHne 6 hjio bha- 
BHHyTo eipe TeSeaeM (Goebel, 1933) h CyaateM (Soueges,\1934) oTHOCHTejibHO 
THnoCTa3bi pnAa ceMefiCTB noKpiiToceMHHHHx (pnT. no: CaBneHKo, 1973). 
rnnocTa3a ceMnnonKH, Tan ate Kan h neneBHHKa, coctoht H3 onpobKOBeBmnx 
KJieTOK, pacnoxoJKeHHHx y HeKOTopux pacTeHHH papHajibHo hjih rpynnaMH. 
CxopCTBOM HX CTpoeHHH OnpepeJIHeTCH, HO-BHAHMOMy, H CXOACTBO HX (j^yHK- 
pHH. 

1. JIhct 3BKajiHnTa HMeeT KcepoMopcj^Hyio CTpyKTypy: HaonajiHcaAHocTb, 
MejiKOKJieTHOCTb, nnoTHO coMKHyTHe KJieTKH, SHKOJiJiaTepajibHbie npoBOAH- 
mne nynKH, tojictmh cjioh KyTHKyjiu, AySnnbHue Bem,ecTBa b napeHXHMHKix 
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TK3HHX, CC^epHTOCKHe a^npHOMaCJinnHiie BMeCTHJIHipa CXH30JIH3HreHH0r0 
npoHCxoHt^eHHH, MHoroCTCJieHHHe MejiKHe ycrbnija n CBoeo6pa3Hiie npo6- 
KOBHe yTOJimeHHH (neneBHHKn) Ha o6enx CTopoHax JincTa. 

2. HeneBHHKH 3aKJia,ipiBaioTCH cy6annfl;epMaJibHO b najinca^Hofi TKaHH 
6e3 cbh3H c ycTbHpaMH. Hanajio o6pa3oBaHHH HeneBHHKH xapaKTepH3yeTCH 
JIOKajIbHLIM HHTeHCHBHbIM HeJICHHeM KJieTOK Me30(J>nji:ia h o6pa30BaHHeM 
<J>ejixoreHOHOflo6Horo cjioh KJieTOK, pacnoJiararom,erocH Bonpyr bhhojihhio- 
mnx HeneBHHKy KJieTOK b Bnjje nojiyKOJibpa. B pe3yjibTaTe fleHTejibHocrn 
<|iejiJioreHa o6pa3yioTCH pa^HajibHue no othohibhhio k peffrpy neneBHHKH 
pnflbi onpoSKOBeBranx KJieTOK, nponcxo^HT nocTeneHHoe cmeJiymnBaHne 
HapyJKy IlOBepXHOCTHHX OTMHpaiOmHX KJieTOK. 

3. AKTHBHan ^eHTejibHOCTb $ejmoreHa b CTopoHy penTpa neneBHHKH 
BH3MBaeT cnjibHoe ee pa3pacTaHne; b npopecce coapeBanna JincTa qeneBHHKa 
HanHHaeT B^aBaTbCn b cpe^Hne cjioh Me3o$HJiJia, KJieTKH kotophx y 3BKa- 
jinnTa BHnoJiHHiOT $yHKpnio bohohochhx kjibtok. 

4. GBoeo6pa3Hoe CTpoeHHe neneBnneK, xapaKTep pa3BHTHH n MecTonoJio- 
HteHne nx b Me3o$njine JincTa jjaioT ocHOBaHne npeflnojioiKHTb, hto ohh 
hbjihiotch flonoJiHHTejibHLiM annapaTOM, BbtnoJiHHiomHM (JyHKpHio ra3o- 
oSMeHa h oSecnenHBaiomHM HCKJHOHHTejibHo BbicoKyio TpaHcnnpapHio. YcnjieH- 
hhh raao- h bohooSmch, noBHinaiomHH HHTeHCHBHocTb MeTa6oJin3Ma, o6yc- 
jioBJiHBaeT 6 hctphh pocT h ycnxeHHyio TpaHcnnpapnio aBKajranTOB. 
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AHATOMHHECKOE CTPOEHHE JIHCTA HEKOTOPbiX BHIJOB 

GLADIOLUS L. 


T. G. T A M B E R G. ANATOMICAL STRUCTURE OF LEAF IN SOME SPECIES 

OF GLADIOLUS L. 


JIucTbfl cgmh uccjie^OBaHHUx bh«ob raaniiojiyca pa3JUiTOU no (f>opMB a pa3Mepant 
JIHCTOBOH njiaCTHHKH H KpyHHUX JKHJIOK, KOJtHHGCTBy H paCHOJIOJKeHHK) npOBOflflmnX nya- 
kob. ^jih Bcex bhrob xapaKTepHO Hajmine ojihoh KpynHOH n HecKOJibKHX (4 —6, ay G.X na¬ 
nus hort. no 14) 6ojice mgjikhx jkhjiok, BucTynaroninx Han noBepxHOCTtio njiaCTHHKH JiHCTa. 
Oco6eHHO pe3Ko BuneJineTca KpyimaH jKHJiKa y G.Xcolvillei hort., HaaMeHbmee OTHomcime 
TOJimHHU jkhjikh k TOJimime njiaCTHHKH JiHCTa y G.X hybridus hort. 

Hhjikh JiHCTa rJiannojiycoB Ha nonepcTHOM paape3e hmckjt OBajibHyio (jjopMy. Hckjiio - 
HeHHGM HBJIH6TCH G.Xcolvillei hort., y KOTOporo JKHJIKH JiHCTa B nOHGpGHHOM C616HH1I 
npHMOyrOJIbHUG C HpHMOH HJIH BOrHyTOH nOBGpXHOCTbK), CXOnHUe C JKHJIKBMH JiHCTa 
G. tristis L., ot KOToporo oh HpoH3om6Ji. JIhctbh G. tristis L. KaK 6u TCTUpexrpaHHue, 
C PG3KO BUCTynalOinHMH pG6paMH, KpBCT006pa3HHG Ha HOnepCHHOM cp636, OTJIHHaiOT 3T0T 
bhu ot npyrnx ncnuTaHHUx HaMH bh^ob rjiannojiyca. IImcctch cxoactbo b aHaTOMHHGCKOM 
CTpoGHHH JiHCTa copTa CnaHKH h G. primulinus Baker, KOTOpun hbjihgtch npeffKOM rn6pnn- 
Horo BHfla ncpBoiiBCTHUx rjiaRHO JiycoB G.X primulinus hort., k KOTopoMy h CJiepyeT otho- 
CHTb 3T0T COpT. B CTpOBHHH JiHCTa G. X nanUS hort. H6 0Tpa3HJiaCb CB0C06pa3Iiafl $OpMa 
JKHJIOK G.Xcolvillei hort., OT KOToporo OH np0H30IU6JI, TaK JKG, KaK H HBTbipBXrpaHHaH 
$opMa JiHCTa G. tristis L. hg yHacJiGnoBaJiacb G.Xcolvillei hort. 

ynpyrocTb njiaCTHHKH jiucTa rjiannojiyca oSecncHHBacTCH fiojitmiiM kojiiihgctbom 
npoBonniKHX nyiKOB, pacnojioJKeHHUx npyr npoTHB npyra n a o6giix noBGpxnocTgx JiH CTa 
h o6pa3yjoiftHx nepeMhi'iKH. "" 


AHaTOMHH rjian,HOJiyca cjia6o oCBenjeHa b JiHTepaType. B OTflejibHbix 
CTaTbHx OTB^ecTBemiiiix h 3apy6e>KHHx nccjienoBaTejiefi HMeioTcn HeKoTopue- 
flaHHbie no aHaTOMHH KOTpaKTHJibHoro kophh rjiannojiyca (Pfeiffer, 1931), 
no H3MeHeHHHM B aHaTOMHH CTeSjIH HOfl BJIHHHHeM pa3JIHHHOH HHTeHCHBHOCTH 
oCBenteHHH (Wassink, 1962), no bjihhhhio pa3JiHHHHx 303 raMMa-o6jiyneHHH 
Ha aHaTOMHnecKoe CTpoenne jincTbeB KyjibTypHoro rjiannonyca (y3eH6aeB, 
MyxHTflHHOBa, 1969). OflHaKO b hhx oTcyTCTByeT cpaBHHTejiBHaa xapaKTe- 

pHCTHKa aHaTOMHH BerexaTHBHHX OpraHOB pa3JIHHHBIX COpTOB H BHflOB rJiaflHO- 
.nyca. 


MaTepnan n MeTORHKa 

Pa6oTa npoBe^eHa bo Bcecoio3HOM HHCTHTyTe pacTeHneBoflCTBa 
hm. H. H. BaBHJioBa b 1970—1972 rr. B KanecTBe oSbeKTOB nccjieflOBaHHH 
6hjih b3hth copT JlaficJ) SpHKCOH rjiaflHOJiyca rHSpH^Horo canoBoro Gladio- 
lusXhybridus hort., copT CnaHKH rjiannojiyca nepBoijBeTHoro caflOBoro 
G. X primulinus hort., copT IIhh Bjioccom rjia^nojiyca KapjiHKoBoro G. X nanus 
hort. h pacTeHHH rnSpn^Horo rjia^Honyca KojibBHJLiH G.Xcolvillei hort. 
f. albus, rjia^HOJiyca nenajibHoro G. tristis L. rjia^HOJiyca nepBopBeTHoro 
G. primulinus Baker h rjia^HOJiyca HjuinpHncKoro G. illyricus Koch. 

Kan H3BecTHo H3 JiHTepaTypmix naHHHx (Beal, 1916; Fairchild, 1953; 
Basteleus, 1957, n np.), npn co3flaHHH canoBux rjiannonycoB HcnoJih3oBajiHCb 
MHorne bh^m h3 AtjjpHKH, b tom HHCJie n HCCJienoBaHHue HaMn. Tan, reHeTH- 
necKH poflCTBeHHHMH OKa3HBaioTCH rjia^HOJiyc nenajibHuh, rJiajjHOJiyc Kojib- 
bhjijih h rJia^HOJiyc KapjiHKOBun. Ohhhm h3 npe^KOB canoBoro rjia^HOJiyca 
6hji G. cardinalis Curt., kotophh TaKHte ynacTBOBaji b co3flaHHH rnannoJiyca 
Kojibbhjijih. IIo3TOMy cpaBHeHHe aHaTOMHnecKoro CTpoeHHH JiHCTa bthx 
BHflOB h niSpHflHMx (j)opM npejjCTaBJiHeT onpenejieHHLifi HHTepec n hbhjiocb 
i^enbio HacTOHmen paSora. 

IIpenapaTbi roTOBHJincb no o6m,enpHHHTofi aHaTOMnnecKOH MeTOjjHKe; 
pncyHKn BunoJiHeHM CTyneHTKofi Jiry E. II. KapeBOH, KOTopofi h BHpajKaH> 
cbok) SjiaronapHocTb. 
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Pe3yjibTaTM h oficywneHHe 

JlncTbH rjia^nojiyca hmciot H30JiaTepajihHoe CTpoeHne. B hhjkhch naCTH, 
y 0CH0B3HHH, Ha pa3pe3e JIHCThH BHrJIHflHT KaK CepHH B3aHMOOXBaTHBaiOH^HX 
He3aMKHyTHx KOHi^eHTpHHecKHx KpyroB. Ohh KaiT"6H _ cjioiiKeHH" nonoJiaM 
h oxBaTHBaiOT CTeSeJib, cpeflHHH /KHjiKa BHCTynaeT b peHTpe. Bume BJiara- 
jiHipe yMeHbniaeTCH, a HJiacTHHKa jiHCTa y bcjihhhb aeTCH 3a cneT pa3paCT3HHH 
TKaHH, HaHHHaa ot cpeflHefi jkhjikh. 

AHaTOMHH jiHCTa rnSpH^Horo canoBoro rjiaflnojiyca paccMOTpeHa Ha 
npHMepe KpynHopBeTKOBoro copTa JIaH<|> Bphkcoh (Leif Erikson 1948, Toji- 
JiaHflHH). 

BnH^epMHC JiHCTa COCTOHT H3 CpaBHHTeJIbHO M6.TIKHX KJieTOK C H3BHJIHCTHMH 
CTeflKaMH, C HapyatHOH CTOPOHH OH HOKpHT BOCKOBUM HaJieTOM H HMeex 
KyTHKyjIHpHBie BHPOCTU (pHC. 1). Ac- 
CHMHJIHpHOHHafl TK3Hb JiHCTa MHOTO- 
CJIOHHaH, COCTOHT H3 y^JIHHeHKUX 
KJieTOK, opneHTHpoBaHHHx napaji- 


Phc. 1. SnnaepMHC JiHCTa GladiolusX hyb- 
ridus hort., copT JlaHiJi SpHKCOH 
. (X90>. 

v — ycTbHue; x« — K'yTiiKyjijipHbie bupoctu. 



jiejibHo noBepxHocTH jiHCTa. Me3o<|)HJiji cjiojKeH H3 hjiotho npHjieraiomHx flpyr 
K npyry KJieTOK, jihhib hoh KpynHHMH /khjik3mh b peHTpe JiHCTa kjictkh Sojiee 
KpynHue, MHoroyrojibHHe, THiiHUHue p;jih napeHXHMHofi TKaHH; HHor.ua 
3ji;ecb MOJKeT o6pa30BaTbCH HeSojibman hojioctb. 

YcTbHpa HMeioTCH Ha o6enx CTopoHax JiHCTa, ohh HecKOJibKO 3arjiy6jieHH, 
hto roBopHT o KcepoMop<J>HOM xapaKTepe jiHCTa rjiaflnojiyca; BMecTe c Tew 
6oJIbHIOe KOJIHHeCTBO MejKKJieTHHKOB H TOHKHe CTeHKH SHHflepMHCa y Kyjlb- 
TypHHX (JopM CBH^eTeJIbCTByiOT O XOpomeM BOflHOM peJKHMe paCTeHHH. ■*-. 

Ho paCHOJIOJKeHHK) COCyHHCTO-BOJIOKHHCTHX nyHKOB JIHCThH TJiaRHOJiyCa 
CXOflHH C JIHCTbHMH flpyTHX OflHOflOJIbHHX — HpHCa, apeMypyCa (CBeT03a- 
poBa, 1955). IlynKH HaxoflHTCH c o6enx ctopoh jiHCTa h oSpameHH k shh- 
HepMHcy CKJiepeHXHMHOH HacThio, aa kotopoh cjieflyeT (j>jio3Ma, a 3aTeM 
KCHjieMa. no CBoeMy CTpoeHHio sto 3aMKHyTue KOJiJiaTepajibHHe nynKH 
c SojibmHM KOJinnecTBOM MexaHHHecKHx KJieTOK (pnc. 2). 

Han6oJiee KpynHan JKHJiKa o6pa3yeTCH HByMH cocyflHCTO-BOJioKimcTHMH 
nyHKaMH, pacHOJioJKeHHHMH npyr npoTHB npyra h HHCTynaiomHX Hafl no- 
BepXHOCTbK) JiHCTa. Y copTa JIaH(|) BpHKCOH OTHOineHHe TOJHH.HHH JKHJIKH 
K TOJIipHHe HJiaCTHHKH paBHO 2.8 (cm. Ta6jran;y). 


AnaTOMiiiecKaH xapaKTepiiCTHKa ji b c t b e b 
H eKOTopux copToa h BHflOB rjiaflHOJiyca Gladiolus L., 1970 r. 1 


Bha 

ninpuHa 

nnacTHH- 

KM, MM 

Tojinjmia 

n.TiaCTHH- 
KM, MM 

KonimecT- 
bo Kpyn- 

HhlX rKM- 
JIOK 

Be.inqnHa, mm 

OTHomeHne toji- 
milHH FJiaBHOft 
TKtfJIKH K TOJimH- 
H6 nnaCTHHKH 

rnaBHOfi 

JKHJIKH 

npOBOAH- 
njero ny4- 
na 

G. X hyrbridus hort. 

40-50 

0.5—0.6 

5—7 

1.7 

0.6 

2.8 

cv. Jlaiiiji SpiiKcoH 







G. X primulinus hort. 

20—30 

0.3—0.4 

3—4 

1.8 

0.5 

4.5 

cv. CnaHKH 







G. X nanus hort. cv. 

20—22 

0.3 

15 

1.2 

0.4 

4.0 

IIhh Bjioccom 







G. X colvillei f. albus 

13—15 

0.2 

3 

1.9 

0.4 

9.5 

G. primulinus 

20—30 

0.3 

3-5 

1.1 

0.3 

3.6 

G. illyricus 

18—20 

0.3 

5—7 

1.2 

0.4 

4.0 

G. tristis 

3-5 

3—5 

4 

1 

0.3 

— 


1 CpeaHiie ii3 10 nsMepemifi. 
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CocyflHCTo-BOJioKHHCTHfl ny<ioK jiHCTa rjiaflHojiyca HMeeT MHorocjiOHHyro 
oSKJiaflKy H3 CKJiepeHXHMHHX KJieTOK. OjI03Ma COCTOHT H3 CHTOBHAHUX 



Phc. 2. Cpea lepea KpynHyio peiiTpajibHyio Htrany JiHCTa GladiolusX hybridus hort. (X56). 

nn — npoBOAHmait nyqon; a — ammepMHC c KyTHKyjiHpHUMH BbipoCTaMu; cn — CTOJiBqaTaa napeHXHua; 
Mm — MexaHHHecKaa TKaHt.; kc — KcmreMa; g5 — (uioaMa. 


TpySoK'n KjieTOK-cnyTHHKOB. KcnneMa, 6 jih 3 ko npnMUKan k (Juioasie, coctoht 
pa cnnpajibHux h nopncrax cocyAOB, oKpyjHeHHHx KpynHUMH tohkoctghhumh 



Phc. 3. IIpoBOflHmHH rryqoK JiHCTa GladiolusX prtmulinus hort., 
copr CnauKH (X90). 

a — annHepMHc; rat* — CKnepeHXHMHue KJieTKn; 0 — (fcnoaMa; k — KCHJieMa. 


KjieTKaMH napeHXHMH. CocyAHCTo-npoBOAflmHfi nyqoK jiHCTa rnaAHOJiyca 
orpaHHneH AByx-TpexcjioHHon MexaHHnecKon TitaHbio. 

f 
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Phc. 4. IIonepe^Hbie cpeau jihctlcb . 

1 — Gladiolus primulinus Baker; 2 — GladiolusXprimulinus hort., copT CnaHKH; 
3 — GladiolusXnanus hort.* copT IIhh Ejioccom; 4 — Gladiolusxcolvillei hort. 
f. albus (Xl6); 5 — Gladiolus tristis L. (x24). 







AHaTOMHHecKoe CTpoeHne JiHCTa copTa CnaHKH (Spunki, BUBepeH b 1951 r., 
CIIIA) oTjiHHaeTCH ot copTa JIafi(() 3 phkcoh MeHtniefi ihhphhoh h tojiih,hhoh 
naacTHHKH, SoJiee mgjikhmh KJieTKaMH anHpepMHca h napeHXHMH, SojibniHM 
paaBHTHeM MexaHHHecKOH TKaHH b HpoBopnipHx nynKax (pnc. 3) H HMeeT 
6ojibme cxopcTBa c jihctom rjiapnojiyca nepBoijBeTHoro G. primulinus. 
IIjiaCTHHKa jiHCTa y copTa CnaHKH h G. primulinus cpaBHHTejibHo rjiapKan, 
c He6ojibmHM hhcjiom (3—5) BHCTynaiomHX jkhjiok (pnc. 4, 1 h 4, 2). EoJib- 
mnHCTBo npoBOflHinHx nyHKQB norpyjKeHH a napeHXHMy jincxa. Tojibko 
cpepHHH, caMafl KpynHaH, jkhjik 3 pe3Ko BHCTynaeT Hap noBepxHocTbio: 
OTHOIHBHHG GG TOJIipHHbl K TOJHUHHG HJiaCTHHKH JiHCTa HpHMBpHO OpHHaKOBO 

y o6ohx bhhob h paBHo cootbbtctbghho 3.6—4.5 (cm. Ta6jinn;y). 

Cxopctbo aHaTOMHnecKoro ctpobhhh JiHCTa ho3bojihbt othbcth copT CnaH¬ 
KH k rHSpHffHHM npHMyJiHHycaM G.Xprimulinus hort., hto TaKJKB nopTBep- 

JKpaeTCH (JopMOH IJBBTKa 3TOrO 
copTa. HGCKOJIbKO HHOHXapaKTBp 
HMBH3T JIHCTbH rJiapHOJiyCa KapjIH- 
KOBoro G.Xnanus hort. cv. IIhh 
Ejioccom h rjiapnojiyca Kojib- 
bhjijih G. Xcolvillei hort. Y jih- 
ctbbb rjiapHOJiyca KapjiHKOBoro 
MHoro KpynHHx jkhjiok, BucTy- 
naiomHX Hap noBBpxnocTbio JiH¬ 
CTa, npn 3 tom nyiKH, HaxopH- 
ntHBCH ppyrnpoTHB ppyra, nacTO 
oSpaayiOT nepeMbPiKH, hto pe- 
jiaBT jihct Sojigg JKecTKHM, ynpy- 
thm (pnc. 4, 3). Kpafi jihctoboh 
HJ iaCTHHKH 3aKaHHHRaeTCH Kpyn- 
HUM COCyflHCTO-BOJIOKHHCTHM nyH- 
kom, HMeiontHM 6ojibmoe kojih- 
<ieCTBO MBxaHHHBCKHX KJieTOK. 
3nH,HepMHC COCTOHT H3 ypjIHHeH- 


Phc. 5. ITpoBOHHmnii nyioK jiHCTa 
GladiolusX colvillei hort. f. albus 
(X90). 

3 — anwnepMHC; ciui — CKjiepeHXHMHhie 
KjieTKn; <fi — iJijioaMa; n — HcnjieMa. 


HHX KJieTOK C HOHTH rJiaflKHMH HJIH CJierKa BOJIHHCTHMH CTeHKaMH B OTJIHHHe 
ot anHflepMHca rnSpHpHoro rjiapnojiyca, cocTonmero H3 KJieTOK c chjibho h3bhjih- 
cthmh CTeHKaMH. IIoBepxHOCTb JiHCTa rjiapnojiyca KapjiHKOBoro noKpbiTa Ky- 
THKyJIHpHHM CJIOeM C M6JIKHMH SyrOpKaMH BOCKOBUX OTJIOJKeHHH. 

Em,e Sojibinne otjihhhh ot paccMOTpeHHux Bbime hmgiot jincTbH G. Xcolvil¬ 
lei hort. IIjiaCTHHKa JiHCTa y paCTeHHH 3Toro BHpa y3Ka« h tohk3h, KpynHHx 
JKHJIOK MaJIO, HO OHH pe3KO BHCTynaiOT Hap; HOBepXHOCTbK) HJiaCTHHKH JiHCTa: 
OTHomeHHe TOJintHHU cpepHen jkhjikh k TOJimnHe HJiaCTHHKH JiHCTa paBiio 9.5, 
t. e. b 2—3 pa3a SoJibme, qeM y G.Xhybridus hort. h ppyrnx HCCJiepoBaHHbix 
bhhob. OopMa jkhjikh Ha pa3pe3e npHMoyrojibHan c npHMOH hjih BorHyTon 
noBepxHocTbio (pnc. 4, 4), Torfla KaK y ppyrnx BHpoB ona oBaJibHan. 

IIpOBOpHHI,HH nyHOK KpyHHOH JKHJIKH HMeeT KJIHH006pa3Hyi0 $opMy c 60 JIb- 
IDHM KOJIHHeCTBOM MexaHHHeCKHX KJieTOK H MHOrOCJIOHHOH CKJIepeHXHMHOH 
oSKJiapKOH (pnc. 5). MHoronHCJieHHHe npoBopHipHe nyqKH norpyjKeHH b TKaHb 
jiHCTa h o6pa3yK>T nepeMHHKH, hto oSecneHHBaeT Sojibinyio ynpyrocTb JiHCTa 
G.Xcolvillei. 

JincTbH G. tristis peaKO OTJinqaioTCH ot jiHCTbeB ppyrnx bhpob TeM, hto ohii 
y3Kne HrojibHarae, a He MeneBHpHbie KaK y SojibmHHCTBa bhhob rjiapnojiyca, 
jkhjikh CHjibHO BHflaioTCH h o6pa3yiOT 6oK0Bue pe6pa JiHCTa, Ha nonepenHOM 
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pa3pe3e oh HMeeT KpecToo6pa3nyio (fmpMy (pnc. 4, 5). npoBOflmn,HH nynoK 
HeceT MomHyio CKJiepeHXHMHyio o6KJiap;Ky. B peHTpe JiHCTa o6pa3yeTCH 
hojioctb. 

CBoeo6pa3Hoe CTpoeHne JiHCTa 3Toro BH/ja tobopht o 3HanHTejibHOH OTfla- 
jieHHOCTH ot flpyrnx bhhob, oflHaKO ero chocoShoctb CKpeni,HBaTbCH c Kyjib- 
TypHHMH $opMaMH h ^pyrHMH BHflaMH rjia^HOJiyca He ,n;aeT npaBa BHftejiHTb 
btot BHfl H3 pofla Gladiolus. 

AHaTOMHnecKoe CTpoenne JiHCTa G. illyricus Majio OTJiHHaeTCH ot TaKOBoro 
G.Xhybridus hort., G. X primulinus hort. h G. primulinus Baker. IIjiacTHHKa 
JiHCTa flOBOJIbHO T0HK3H, 0.3 MM, C HeTbipbMH-IIieCTbK) CJia6o BH^eJIHIOmHMHCH 
h oflHofi KpynHOH jKHJiKaMH. IIpaBOflHmHe nyHKH, pacnojiojKeHHbie Ha npoTHBO- 
HOJiojKHbix CTopoHax JIHCTa, cJiHBaiOTCH ,npyr c jipyrOM, o6pa3yH aHaCT0M03H. 
Bee cocyflHCTo-BOJiOKHHCTHe nynKH SoraTO CHa6>KeHbi MexaHHuecKHMH KJieT- 
KaMH. OcoShX aHaTOMHHBCKHX H MOp<|>OJIOrHHeCKHX OTJIHHHH JIHCT 3TOrO BHfla 
He HMeeT. 


JIHTEPATyPA 

CBeio3apoBa B. B. (1955). HeKOTopue flamiue 06 aHaTOMmiecKOM CTpoeHHH 
jmcTboB apeMypycoB. Biojiji. TEC AH CCCP, 20. — Y 3 eH 6 aeB E. X., 3. P. M y- 
XHTflnKOBa. (1969). Il3MeHeHiie aHaTOMHiecKoro CTpoeHHH JincTbeB rjiajmoJiyca 
copTa XaH-TeHrpn nog bjihhhbbm raMMa-oSjiyueHHH. Tp. 6ot. canoe AH KaaCCP, 11 : 
31—35. — Bastelous R. (1957). Histoire de revolution des Glaieuls a grandes 
flours. Ann. Soc. Nat. d’Horticul. France, 10. — Beal C. A. (1916). Gladiolus. Studies- 
Botany, hystory and evolution of the Gladiolus. Cornell extens. Bull., 9. — Fair- 
child L. M. (1953). The complete book of the Gladiolus. — Pfeiffer N. E. (1931). 
A morphological study of Gladiolus. Contrib. Boyce Thompson Inst., 3 : 173—195. — 
Wassink E. C. (1962). On some quantitative relationships between anatomy and 
light induced formative differences in Gladiolus stems. Mededelingen Landbouwhooge- 
school Wageningen-Nederland, 63 (16). 

BcecoK>3Hi>iH nonyTOHO 5 V 1974. 

HHCTHTyT pacTeHHeBoncTBa 
hm. H. II. BaBHJiosa, 

JleHunrpaa. 


yffH 582.632.1 (471.341) 

A. CMHpHOBa, E. B. JlyKHHa 
BETTJLA NANA L. B rOPEKOBCKOlt OEJIACTH 
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Ilpn pemeHHH Bonpocoa, KacaiomHXCH hctophh (JuiopH h pacTHTejibHOCTH 
jiio6oro panoHa, 6ojibmoe aHaneHne HMeeT 6oTaHHKO-reorpa<$HnecKHH MeTO^;. 
IIoBTOMy npeflCTaBJiHeT HHTepec (j>aKT HaxojK^eHHH KapjiHKOBOH 6epe3KH 
Belula nana L. b TopbROBCKofi oSjiacTH. 

BnepBue B. nana b 6hbhi. HniKeropoflCKOH rySepHnn 6buia oSHapyweHa 
yHaCTHHKHMH flOKynaeBCKOH HOHBeHHOH 3KCH eflHUHH B Hanajie 80-X TOflOB 
nponuioro Bena b onp. c. KanraypoBo CeMeHOBCKO^o ye3,n;a (EopcKHH panoH 
TopbROBCKOH o6jiaCTH). TepSapHHH 3K3eMHJIHp 3THX c6opOB 6 hJI HOJiyHCH 
HniKeropoflCKHM ecTecTBeHHoncTopHnecKHM My3eeM H3 IleTepSypra c kphth- 
necKHM onpeflejieHHeM BH^a, cjiejiaHHHM E. A. <t*eflHeHKO b 1904 r., h xpaHHTCH 
b HacTonmee BpeMH b repGapnn TopbROBCKoro yHHBepcHTeTa. IIo3HHee b bthx 
M ecTax p;aHHHH bhh hhkto He HaxoflHJi. A. H. IIopxyHOB h H. A. IIokpobckhh 
( 1926) CHHTaioT, hto npHHHHOH HCue3HOBeHHH B. nana b panoHe c. KaHTaypoBo 
hbhjihcb rpaHflH03HHe n0/Rapu, nporaejiinHe 3flecb b 90-x roflax. 

B. nana 6buia TaKJKe coSpaHa b KOHn;e nponuioro Bena Opjiobhm (repSap- 
hhh 3K3eMHjinp xpaHHTCH b rep6apHH B. H. UjHHrepa b MrY) h b 1928 r. — 
ynacTHHKaMH HniKeropoACKOH reoSoTaHnnecKon BKcneflHijHH (AjiexHH, 1929) 
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Ha nepexo3HOM 6ojioTe no 6eperaM 03epa Bhkobo Ha ceBepe rySepHHH, b Bbt- 
.iy>KCKOM ye33B (Tenepb 3Ta TBppHTopHH Haxo3HTCH b npB3eJiax ajjMHHHCTpa- 
THBHHX rpaHHn; KoCTpOMCKOH o6jiaCTH). 

JleTOM 1972 r. npn H 3 yqBHHH <$jiopij h pacTHTBJibHOCTH ,I( 3 Bp>KHHCKoro 
paHOHa rOpbKOBCKOH oSjiaCTH HaMH SbUIH o 6 HapyjKeHbI 3 apOCJIH KapjIHKOBOH 
6 epe 3 KH Ha top<{)hhom Sojiotb Ytpbx. BnepBue B. nana b flaHHoii Sojiothctoh 
M ecTHocTH 6 bijia Han^eHa A. <1>. Ojibpobhm. B cbobm KpaTKOM coo 6 hi,bhhh 06 
3 TOH HaXOflKe OH HHH 1 BT: «3a 03 BpOM YtPBX K BOCTOKy B „HhCTOM 6 ojiotb“ Ha 
rpaHHn;e c EajiaxHHHCKHM yB 330 M HnjKBropopicKOH rySepHHH 6 hjio oSHapy- 
hcbho TyHffpoBOB pacTBHHB 6 Bpe 30 Buz cTjiaHBn Betula nana» (Ojibpob, 1907 : 
151). 

TaKHM o6pa30M, 6 ojioto Ytpbx h npnJiBraromHB k HBMy c BocTOKa Tap<|>H- 
HHe TBppHTopHH H HaflO CHHTaTb BflHHCTBBHHUM H3BBCTHHM B HaCTOHH^BB BpBMfl 

mbctom npoH3pacTaHHH B. nana b TopbKOB- 
CKOH oSjiaCTH. (cm. pneyHOK). 

Eojioto Ytpbx, njioma 3 bio 3338 ra, Haxo- 
flHTCH B 40 KM K CBBBpO-3aHafly OT T. fl,36p- 
JKHHCKa, Ha BTOpOH Ha^HOHMBHHOH TBppaCB 
p. 1 KjIH3bMH, B MBJKflypBHbe p. JlyX — JIBBOrO 
npnTOKa KjiH3bMbr, h p. CaHX — JieBoro npn- 
TOKa Okh. B CBBBpnoH nacTH SojioTa pacno- 
jiojkbho 03. Ytpbx. Ha cbbbpo-boctokb Sojioto 

COB 3 HHHBTCH C TOp$HHHM MBCTOpOJKflBHHBM 


PacnpocTpaHeHHe b ToptHoBCKOH oSjiacTu Betula nana 
h ee noMecnux $opM. 

1 — coBpeMeiiHoe MecTOHaxoHtaeHHe B. nana; 2 — MecTona- 
xomfleHHe B. nana, yCTaHOBJieHHoe b XIX b., rue noanHee btot 
bha He 6 hji HattneH; 3 — MecroHaxowneHHH noiiecHHX <j)opM 
Betula humilu XB. nana. 



HncToe, kotopob b HacTOHipBe bpbmh pa3pa6aTMBaBTCH <$pB3BpHbrM cno- 
co6om. 

Bojioto Ytpbx c 1949 no 1960 r. pa3pa6aTHBaJiocb rHspaBjmqecKHM cno- 
co6om. Bojibrnan nacTb Bro njiomaseii BupaSoTaHa h b HacTOHmBB bpbmh 3a- 

HHT3 KapbBpaMH, 3anOJIHBHHbIMH BO 3 OH, OflHaKO COXpaHHJIHCb H HB 3aTpO- 
HyTHB TOp<|)Opa3pa6oTKOH TBppHTopHH. B p63yjIbTaT6 BKCHJiyaTaiJHH 6 ojiOTa, 
Ha yqaCTKax MBjK^y KapbBpaMH H3MBHHJiHCb B03H0-B033ymHHH pbjkhm hohb, 
yCJIOBHH MHHBpajIbHOTO HHTaHHH paCTBHHH H Hp0H30HIJI0 OCyUIBHHB COBBpx- 
HOCTHOrO CJIOH TOp(J>HHOH HOHBbl. 3 tO CymBCTBBHHO OTpa3HJIOCb Ha XapaKTBpB 
pacTHTBJibHoro noKpoBa. Ha Sojiotb noHBHJiacb h chjibho pa3pocjiacb Betula 
pendula Roth. Ha 6 ojibnnix njiomajtnx Hcqe 3 JiH c$arHOBHB mxh h cmbhhjihcb 
nonpoBOM H 3 Polytrichum strictum Sm. B cocHOBo-KycTapHHHKOBux cooSipB- 
CTB3X C$arHOBHB CHHy3HH B 1972 r. HMBJIH HOKpUTHB He SojIBe 25%. OShjibh 
nonpoB H3 HpBBecHoro ona^a h mhoto hhtbh roaoro Top(f)a. 

flo HaniHM HCCJiBflOBaHHHM 1972 rofla B. nana 6bma mnpoKO pacnpocTpa- 
HBHa Ha Sojiotb Ytpbx bo Been ero psHTpajibHofi qaera k roro-BocTOKy ot 03. YV- 
pox, b hojiocb 30 1 km niHpHHOH h 5— 6 km hjihhoh. B. nana BCTpBHaJiaCb TO 
KaK Hpyc B 6BpB3HHKaX — Ha TOJIOM TOp$B HJIH C MBPTBHM HOKpOBOM, TO B BHfle 
HHCTHX COo6]H;BCTB, a T3K5KB HO QKpaHHaM TOp({)HHHX KapbBpOB. Pa3paCTaHHio 
eB, BH3HMO, CHOCoSCTBOBaJIH HBSoJIbHIHB HOJKapu, HpomB^HlHB 7 JIBT Ha3a3. 

Ha oScjiBflOBaHHOM HaMH otkphtom yqacTKB njiomaflbio 9—10 ra b 1972 r. 
50% TBppHTopHH 6 hJIO 33HHT0 ryCTUMH, Tpy^HO npOXOflHMHMH 3apOCJIHMH 
B. nana. Ohh 6ujih npBflCTaBJiBHu KypTHHaMH bhcotoh 70—90 cm, pa3MBpoM 
OT 6 30 1000 M 2 , C npOBKTHBHHM HOKpUTHBM 30 70—80%. Ho H6pH(J»epiIH Kyp- 
thh 6BpB3Ka npHHHMaJia HHorsa «|)opMy CTJiaHHKa. XapaKTepHa tbkhcb CHHy- 
3HH H3 P. strictum C HOKpUTHBM 30 25%. 

B yK33HHHOM M3CCHBB KypTHHU B. nana HBpB30BaJIHCb C HOJIHTpHXOBHMH 
Z TpaBHHO-HOJIHTpHXOBHMH C006mBCTBaMH, CpB3H KOTOpHX HpBo6jia3ajIH TpyH- 
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impoBKH c rocnOACTBOM P. strictum c HHTHaMH ycHxaiom,efi Eriophorum va- 
ginatum L. h rpymrapoBKH Carex lasiocarpa Ehrh. c P. strictum. 

YcHJieHHoe pa3pacTaHne B. nana, bh^hmo, CBH3aHO c ocymeHneM nonepx- 
hocthhx ropn30HTOR houbh BCJiep;cTBHe 3 o 6 hrh Top$a b Kapaepax. TaKoe 
npeAnojiojKeHne corjiacyeTCH c Ha6jnoneHHHMH H. ,H. Eor,n;aHOBCKofi-rHeH3<i> 
(1946), OTMeTHBmefi, uto B. nana nocTHraeT Hanjiyumero pa3BHTHH Ha 6ojioiax 
jiecHofi 30 hu npn Hajimran HonoToporo npeHama. 

B KOHn;e Jieia 1972 r. Ha SojioTe YTpex bhobb npomeji nomap; b cbh 3 h 
c 3thm b HioJie 1973 r. hbmh 6 hjih npoBeneHM noBTopHue Ha6jiioneHHH Ha Me- 
CTaX npOH3paCTaiIHH KapjIHKOBOfi 6epe3KH. IIojKap yHHUT05KHJI ochobhub hjio- 
m,aflH 3apocJiefi B. nana. OHa coxpaBHjiacb jmnib no onpaHHaM yKa3aHHoro 
Bunie ynacTKa KaK Ha otkphthx MecTax, TaK h non nonoroM MOJionoro 6epe- 
30Boro jieca, a TaKjKB BOKpyr KapbepoB, 3anojmeHHHX Bonofi; 6epe3Ka o6pa- 
3yeT KypTHHM no 100 — 600 m 2 . Ha MecTax BuropeBmefi B. nana noHBHjracb 
3apocjiH Chamaenerium angustifolium (L.) Scop., H3penKa BCTpenajincb 
E. vaginatum, Bhynchospora alba (L.) Vahl, Betula pubescens Ehrh. h HeKo- 
Topne npyrne pacTeHHH. 

no CBoeMy reorpa^nnecKOMy pacnpocTpaHeHHio B. nana othochtch k rnno- 
apKTHHEOKHM 3JieMeHTaM (JUIOpH B HIHpOKOM HOHHMaHHH (TojIMaHeB, 1932, 
1938; IOpn;eB, 1966) h k rHiioapKTO-MOHTaHHHM KOHTHHBHTajibHUM b yaKOM 
CMHCJie (Mhhhbb, 1965, 1969; Meusel h np., 1965). 

' no THny apeajia, cornaCHO H. A. MnHHeBy (1969), B. nana npnHanJiejHHT 
k rpynne rnnoapKTO-MOHTaHHHx bh^ob, pacnpocTpaHeHHHx b npenenax 
ApKTHKH H CBBBpHOH HOJIOBHHH TaBJKHOH 30HH no BCefi EBpaSHH CO 3H3HH- 
TBJIbHUMH flH3'bK»HKn,HHMH B KOHTHHBHTajtbHOH uaCTH ChShPH, HHOr^a 3aMe- 

m,aiom,Hxcfl Ha BocTOKe bhkb phumh BHflaMH. B. nana (BKJnonaH Betula 
tundrarum Perf.) — b ochobhom bbpohbhckhh bh^v uaCTHUHO 3axonHm;HH b bo- 
CTOHHyio nacTb CeBepHofi AMepnKH. Oh hmbbt xopomo BbipajKeHHbie .najibHe- 
BOCTOHHbie CBH3H, B UaCTHOCTH, HpOABJIHIOH^HBCH B HaJIHUHH TaKOrO BHKapHOTO 

BHfla, KaK Betula exilis Sukacz., hto c6jiH5KaeT ero c npencTaBHTejiHMH rpynnu 
rnnoapKTO-MOHTaHHHx ijHpKyMnojiHpHbix bh^ob (Meusel nap., 1965; Mhhhbb, 
1969). 

Ha TeppHTopHH ropBKOBCKon o6jiaCTH B. nana mojkbt 6 htb pcjihktom KOHija 
nocnesHero MejKJienHHKOBbH hjih, Bcero BepoHTHee, KaK cunTaeT C. ABep- 
KHBB (1954), JieHHHKOBMM peJIHKTOM BaJI^aHCKOrO OJiefleHeHHH, He HOXOflHB- 
raero n° rpaHHn; Hamefi oSnacTH. 

B Hanajie rojiopeHa, bhjiotb no cySapKTHuecKoro BpeMeHH (npeBHHfi tojio- 
n;en, <$a3a «hh>khbh ejm»), ycjioBHH xojio^Horo h npoxjianHoro KJiHMaia, 
Hano nojiaraTb, TaKJKe o6ecneuHBajm ho3mojkhoctb npoH3paCTaHHH B. nana 
Ha paBHHHax 3aBOJi?KBH h 3aoubH. OflHaKO b nanbHefimeM HacTynneHHe cyxoro 
h Tenjioro KJiHMaTa b SopeajibHHfi nepnon (paHHnfi rojionen, <|>a3a cochobo- 
6epe30BHx jiecoB) Bbi3Bajio pe3Koe H3MeHeHHe pacTHTejibHOCTH b boctouho- 
eBponeficKOH uacra Hamefi CTpaHH h mySoKoe nepeMen^eHne k ceBepy 30 hh 
T eMHOxBofinofi enoBofi Tafirn (HefimTa^T, 1957). no-BH^HMOMy, b 6opeaJibHoe 
BpeMH, b CHJiy CJiojKHBmnxcH KpafiHe HeSjiaronpHHTHHX ycJioBHfi ^jih npoH3- 
pacTaHHH B. nana Ha MHHepajiBHOM rpyHTe, h npoH3omeji ee ncpexop; Ha Top<J>H- 
Hbre' cyScTpaTbr. 

B HenajieKOM npomaoxi KapjiHKOBaH 6epe3Ka, oneBHflHO, 6bma Sojiee mn- 
poKO pacnpodpaHeHa b TopbKOBCKofi o6nacTH. ^oKa3aTejibCTBOM 3Toro hbjih- 
iotch HaxoflKH HOMecHHx $opM — Betula humilis Schr. XB. nana Ha top$h- 
hhx SojioTax KaK Hamefi oSnacTH (y r. KyaeSaKH Kyjie6aKCKoro pafioHa h hoc. 
Kohocobo — HHHB TeppHTopHH p. TopbRoro), TaK h cocep;Hefi c Hefi KoCTpOM- 
ckoh o6jiacTH (6jih3 sep. noropejiKH 6biBm. BeTjiyiKCKoro ye3^a). C6opbi ncex 
yKa3aHHHx noMecHHx (|)opM xpaHHTCH Brep6apHHropbKOBCKoroyHHBepcHTeTa. 

HaxojKfleHHe oSmnpHHx 3apocjiefi B. nana Ha 3ana.no n;eHTpajibHofi nacTH 
rOpbKOBCKOfi oSjiaCTB HMeeT SoJIbmoe 3HaneHHe nJIH HOHHMaHHH HCTOpHH (Jop- 
MHpOBaHHH $JIopH H paCTHTeJIbHOCTH He TOJIbKO TopbROBCKOfi o6jiaCTH, HO 
h Bcefi EBponefiCKofi nacTH CoBeTCKoro Coio3a. PaccMaTpnBaeMoe MecTOHaxo- 
mneHHe — 3TO OnHH H3 CaMbIX IOHCHHX HyHKTOB H30JIHpOBaHHHX MeCT npOH3- 
pacTaHHH B. nana Ha TeppHTopHH EBponefiCKofi nacTH CTpaHH. 
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Heo6xo,n;HMO coxpaHHTb ecTecTBeHHHe 3apocJin KapjiHKOBOH 6epe3KH 
b ToptHOBCKOH o6jiacTH. C Haineii tohkh 3peHHH, ee oxpaHy moikho oSecne- 
hhtb nyieM 3anpem,eHHH ^ajibHeHranx pa3pa6oTOK Top(f)HHora SojioTa Yipex 
H yCHJIBHHeM npOTHBOHOJKapHHX MeponpHHTHH B flaHHOM JieCHOM MaCCHBe. 
HaMe^aiomeecH B03o6HOBJieHHe BKcnjiyaTaijHH 6ojioTa YTpex Ha 3 tot pa3 
nyTeM cnjioniHoro ocyraeHHH h $pe3epHOH soShhh Top<|>a 6e3ycji0BH0 npn- 
Be^eT k nojiHOMy yHHHTOjKBHHio 3flecb B. nana. Eojioto YTpex, KpoMe Toro, 
HMeeT BOflooxpaHHoe 3HaqeHne, TaK KaK 3/iech SepyT Hanajio peKH YTpex n 
Bapex, Bop;u KOTopwx nm-aioT p. Jlyx — hphtok p. KjiH3bMU. 

JIHTEPATYPA 

AaepKneB /(. C. (1954). HcTopnn pa 3 Bimia pacTHTejibHoro noKposa TopbKOB- 
ckoh oSnacTH h ee 6 oTaHHKo-reorpa$H'iecKoe ae^enne. Yh. aan. TopbROBcK. roc. yhhb., 
XXV. — AnexHH B. B. (1929). IIo necaM ot aepxHero noBeTjiyjKba go p. BoJirn. 
(IlpeHBapnTejibHHH otict o paSoTax HiDKeropogcKoii reo 6 oTaniwecKoii 3KcnegHn,HH 
b 1928 r.). IIpoH 3 BoauT. chjih HnweropoflCK. ry 6 ., 13. — EorflaHOBCKaH-riie- 
h a (|) H. fl. (1946). O nponcxoHcgeHHH SopeajibHHX 6ojiot EBpa3iin. MaTep. no HCTop. 
(fuiopu n pacTHT. CCCP, TI. — M n k h e b H. A. (1965). ApKTuiecKne h apKTO-ajibnnn- 
CKne aJieMenTti bo <J»Jiope cesepo-sanaga EBponencKon qacrn CCCP. B c 6 .: ApeaJiu pac- 
TeHHH (JuiopH CCCP. — MHHneB H. A. (1969). rmioapKTnqecKne (apKTo-SopeajibHue) 
BJieMenTU bo (juiope ceeepo-aanaga EBponeiicKoii qacTn CCCP. B c 6 .: Apeajiu pacTeHnn 
(jwiopu CCCP. — He h m t a g t M. H. (1957). HcTopna jiecos n najieoreorpa$nH CCCP 
b ronogeHC. — IlopxyHOB A. H., H. A. II o k p o u c k n S. (1926). K Bonpocy 
06 oxpaHe naMHTiiHKOB npupoghi HmKeropogcKon ry 6 epnnn. nponsBogHT. cujiu Hnwe- 
ropogcK. ry 6 ., III. Tp. BTopon ry 6 . KOHif). no H 3 yq. npoH 3 BognT. chji Hnweropogcit. ry 6 .— 
T o ji m a h e b A. H. (1932). (pjiopa penTpajitnon qacTH BocToaHoro TanMupa, 1. 
Tp. nonapH. komhcc. AH CCCP, 8. — ToiHaieB A. H. (1938). O xapaKTepe apKTO- 
ajibnuiicKux h ncKOTopux jioKaJibHO cBH3aBHUx c humh OJieMeiiTOB (Juiopu b paiione pen 
nnHern h Cotkh. B c6.: MaTep. no HCTop. paaBUTua ifuiop eBpon. ceBepa CCCP. — To p- 
$hhoh $ o h g PCOCP, TopbKOBCKaH o 6 aacTb. (1961). — (pjiepoa A. <D. (1907). 
flpeflaapHTeJibHUH OTqeT o 6 oTaHHKo-reorpa(|iHqecKoii KOMaiigHpoBKe b 1907 rogy. Hsb. 
Hmh. C.-neTep 6 . 6ot. caga, VII, 4. — K) p g e b E. A. (1966). rnnoapKTHqecKHH 6 oTa- 
HHKo-reorpa<j)HqecKHH none n npoHcxowgeniie ero (Juiopu. KoMapoBcKne TTeniin, XIX. — 
Ueusel H., E. Jager, E. Weiner t. (1965). Vergleichende Chorologie der zen- 
traleuropaischen Flora. 

r. ropbKHH. nojiyqeHO 4 XII 1973. 


yffK 582.766.5 (477.9) 


' B. M. Kocmx, T. r. JleoHosa 

O HAXOJJKE EUONYMUS NANA BIEB. (CELASTRACEAE') 

B KPblMY 

V. M. K O S S Y K H, T. G. LEONOVA. ON THE FIND 
OF EUONYMUS NANA BIEB. IN THE CRIMEA 

Ha TeppHTopHH KpbiMa po,g Euonymus L., corjiacno o6pa6oTKaM bo 
«<l)nope CCCP» (npoxaHOB, 1949), «<J)Jiope KpHMa» (CTaHKOB, 1953) h b «Onpe- 
flejiHTejie bhchihx pacTeHnfi KpHMa» (HepHOBa, 1972), npeflCTaBJieH TpeMH 
BHflaMH: E. europaea L., E. latifolia (L.) Mill, h E. verrucosa Scop. T. T. Jleo- 
HOBa (1960, 1963, 1965, 1974) npnBOgHT gjiH KpHMa neTBepTHH bh^ 6epe- 

CKJieTa — E. czernjaevii Klok. 

B aBrycTe 1974 r. b ropHOM KpuMy b flOJiHHe p. Bojibihoh EypyjibBH 
B 20 KM Ha lOTO-BOCTOK OT r. CHM^epOHOJIH B. M. KoCHX 6hJI HaHJieH HHTHH 
bhji SepecKJieTa — SepecKJieT KapjiHKOBHH — E. nana Bieb. HecKOJibKO 3K- 
3eMHJIHpOB E. KapjIHKOBOTO B BereTaTHBHOM COCTOHHHH 0HJIH CObpaHH Ha OC- 
BeTJieHHOH onyniKe rpa6oBO-6yKOBoro Jieca b pacmejiHHax H3BecTHHKOBoS 
rjibiSbi. BMecTe c hhm Ha CKJioHax 3 toh jjojihhli 6hjih BCTpeqeHH h ocTajibHbie 
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Tpn BHfla 6epecKJieTa, paHee npHBogHMUB ajih KpuMa, b coo6m;ecTBe c Li- 
gustram vulgare L., Viburnum opulus L., Corylus avellana L. Ilo onymKaM 
jieca h Ha nojiHHax b hohmb peKH 6 hjih otmbhbhh TaKJKG 6ojibnme 3apocJin 
Rubus idaeus L., R. saxatilis L., Filipendula ulmaria (L.) Maxim., Aegopo- 
dium podagraria L. II 3pe^Ka BCTpenaJiHCb Glechoma hederacea L., Impatiens 
noli-tangere L. 

HaxoflKa E. nana b KpuMy BBCbMa HitTepecHa, TaK Kan aohojihubt h yTon- 
HneT o6m;He KOHTypbi ero npBJKHBro 6 ojibb mnpoKoro h, no-BHflHMOMy, cnjiom- 
Horo apeajia, ot KOToporo k HacTOHipBMy bpbmbhh coxpaHHJiHCb TpnHBSoJib- 
max, 3HaqHTBJibHO yflajiBHHHX jjpyr ot jjpyra y^acTKa. IIspBUH H3 hhx Haxo- 
flHTCH Ha iotb Ebpohbhckoh Hacra CCCP h Ha boctokb PyMWHHH (Boctohhub 
K apnaTbi), BTopofi — Ha Cbbbphom KaBKa3B, tpbthh — b CBHCpo-3anaji;Hbix 
panoHax KHTaa (Soran h ^p., 1957; TsH^BMan, 1960; JlBOHOBa, 1965; Lungu, 
1967). 

E. nana — pbjihkt TpsTHHiroro nspno^a, h3bbcthhh b Ebpohb c MHopena— 
HJIHOpBHa KaK KOMHOHBHT IHHpOKOJIHCTBBHHblX JIBCOB, npHIHBfllHHX, HO MHB- 

hhk) K). KjiBonoBa h O. 0. Tphhh (1933), H3 Boctohhoh A3hh. B tpbthh- 
Hblii HBpHOfl OH HMGJI 60 JIBG HIHpOKOB paCnpOCTpaHBHHB, HBM B naCTOHIH ,66 BpBMH 
ho no,n; bos^bhctbhbm JiBflHHKa bhmbp Ha 3iiaHHTBJibHOH nacTH cbobto apcajia 
(nOflpoSHBB CM. JlBOHOBa, 1974), COXpaHHHmHCb OTflBJIbHHMH H30JIHp0BaHHbIMH 
ynacTKaMH b MBCTax coxpaHHOCTH ihhpokojihctbbhhmx jibcob. B Ebpohbhckoh 
nacTH CCCP E. nana h3bbctbh jmmb H 3 CJiB^yiomHX nyHKTOB. 

y K p a H H a: XMBJIbHHpKaH o6jI., XMBJIbHHH,KHH p-H, OKOJIO m. CaTa- 
HOBa, b JiBcy, VII 1858, bbt., A. Potob. HcpKaccKan o6ji.: Hhthphhckhh p-H, 
«Bobhhh mnHJib», b MaTBBBBCKOM JiBcy, 28 VIII 1937, bbt., <I). TpHHb; tot jkb 
p-H, flHHHaHCKOB JIBCHHHBCTBO, B rpaSoBOM H TpaSoBO-flySoBOM JIBCy, 1 IX 

1937 h 1 IX 1938, bbt., bbt., 10. Kjibohob h O. TpHHb; 6 jih 3 r. YMaHb, jibc 
BBJ iorpyflOBKa, 15 V 1941, h;b., H. OHHmeHKo h <I). TpHHb. BHHHHijKaH o6ji.: 
Hbmhpobckhh p-H, b flOJiHHB p. IOjkii. Eyr, b6jIH3H c. Ajibkcbbbkh, CySopb, 
VIII 1932, bbt., O. TpHHb; Chtkobbpkhh jibcxo3, 23 VI 1932, bbt., <I>. TpHHb 
h B. MnxaHJiHHBHKOBa; TaM jkb, kb. 47, VII 1936, bbt., ®. IU,BnoTbCB; c - Boct. 
KponHBHa, 25 VII 1932, bbt., ®. TpHHb h B. MHxafijiHHBHKOBa; Kphkobbh;- 
kob jibchhhbctbo, 11 VIII 1932, bbt., ®. rpnHb; BpapjiaBCKHH p-H: c. Bum- 
KOBpU, HO CKJIOHy K p. IIInnKOBKa (npHTOK lOjKH. Byra), yp.IOxHBHKOBO, 
X 1935, bbt., E. BajiKOBCKHfi; EpapjiaBCKOB jibciihhbctbo, b Pphhbbckoh 
jibchoh A aqe > 26 VII 1937, bbt., ®. TpHHb; H phihbbckhh p-H: MorHJiBB-IIo- 
flOJIbCKHH JI6CX03, B OKp. C. JI0M03M, VII 1936, njl., <!>. II(GnOTb6B; TaM JKB, 
oKp. ct. Hbmbphh, 12 VIII 1927, bbt., K). Kjibohob; OKp. Hbmbphh, cpeffH Ky- 
CTapnHKOB no CKJioHaM k p. Ennyr, 3 VI1928, h;b. hhji., M. BhjiosophK. Hh- 
kobckhh. KnpoBorpajjCKaH o6ji.: 3HaMGHCKHH p-H, b Hbphom JiBcy, 26 VI 
1937, bbt. h 18 V 1949, bbt., <I>. TpHHb; ^ojihhckhh p-H, flBHflponapK «Bgcbjihb 
E oKOBBHbKH», JJHKOpaCTymHH 3K3., 28 — 29 VI 1953, BBT. H HJI., M. KOTOB 
h P. Tbjihhko. Kphm: CnM<|>cponojibCKHH p-H, flOJiHHa p. EojibmoH Eypyjibnn 
b 20 km k K)B ot Chm<J>bpohojih b rpa6oBo-6yKOBOM JiBcy, 8 VIII 1974, bbt., 
B. Kochx. Moji^aBHH: Kopiibihtckhh p-n, boctohhbb h 3 ana;i;H6B c. EaxMyT, 
flySoBMH jibc b ;i;ojihhb, 12 IV h 13 V 1952, bbt., bbt., JI. HnKOJiaBBa h M. Ilo- 
jKapnccKaH; KajiapamcKHH p-H, c. TbipjKaBKa, rpa6oBHH jibc Ha iojkh. ckjiohb, 
6 VIII 1949, bbt., h 29 VIII 1951, bbt., T. rcHflBMaH. 

K a b k a 3: Ha Cbbbphom KaBKa3B E. nana 6hji coSpaH b flByx 6 jih3ko 
paenojiojKBHHux ji;pyr ot spyra panoHax: 6 jih 3 r. IlHTHropcKa b CTaBponojib- 
CKOM KpaB (OKp. KoHCTaHTHHOBCKHX TopHHHX HCTOHHHKOB — TllBrmaB Con- 
stantinomontaHaB (typus!), h;b. X. Ctbbbh; r. EoiHTay, bbt., X. Ctbbbh) h 
H a CBBeps TpysCCP (hctokh p. KySaHH, Ha CKajiax MBjKAy KycTa phhk3mh 
6jih 3 Xyp3yKa, 2440 m Haji; yp. m., 30 VI 1900, h;b., JVs 914, H. ^BcyjiaBn). 

H 3 K h t a h mu hmbjih cjiBjjyiomHB o6pa3n;u E. nana: CGB.-3an. KHTan: 
HnHCH-XyaHCKHH AP, xp. AjiamaHb, 16 X 1871, hji., JV» 109, H. IIpjKBBaJib- 
ckhh; TaM jkb, 21 VI h 3 VII 1873, h;b., J\f» 123, oh jkb; TaM jkb, ynjBJibB H30CT0, 
9 h 11 V 1908, bbt., bbt., JV 2 JV 2 137, 144, C. Mbthpkhh. IIpoB. raHbcy: «RGgio 
Tangut», 26 VII h 7 VIII 1880, hji., JST» 730, H. IIpjKBBajibCKHH; «KyMnpHH 
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■^IopT3H-TaH», IX 1901, nji., N° 583, B. JIapbirHH; MOHacTbipb yuy-CH, b 15 km 
k K)3 ot rop. Ban-ioaHb-CHHb, peHTp. u. npoB., 6 II 1909, BeTBb 6e3 jihct., 
JY° 4, II. HaHafiKOB. IIpoB. HIbhrch: Hua juen shen, 1897, ijb., Fr. Hugh. 

JIHTEPATyPA 

reftfleMaH T. C. (1960). 0 pacnpocTpanenmi HeKOTopux pepKHX BupOB jiecHHX 
pacTeHHH Ha TeppaTopna MonpaBCKHX Kopp. H3B. Mojip. <PAH CCCP, 1, 67. — K ji e o- 
n o b K). fl,., <I>. O. T p h h b. (1933). Itpo yMoai pocTy Ta icTopnio Euonymus nana 
Bieb. b nonTificKiii o6jiacii. BicmiK KniBCKoro 6 ot. capy, 16. — JI eo ho b a T. T. 
(1960). K no3Hamuo p. Euonymus L. Bot. w., 45, 5. — JI e o h o b a T. T. (1963). 
Kjiioh hjih onpeflejicHHH OepecKJieTOB CCCP h popcTBemiux hm sapyoewnmx BupoB. Bot. 
MaTep. Tep6. BHH AH CCCP, 22. — JI e o h o b a T. T. (1965). O pacnpocrpaHeHHH 
6epecKJieToB b CCCP h conpepejibHHx cTpaHax. B c6.: Apeajiu pacTeunn (jjjiopu CCCP. — 
JleoHOBa T. T. (1974). EepecKjieTH CCCP h conpepeJibHUX CTpaH. — II p o x a- 
h o b fl. H. (1949). CeM. Celastraceae Lindl. Onopa CCCP, XIV. — C t a h k o b C. C. 
(1953). CeM. Celastraceae. <Pjiopa Kpuma, 2, 3. — H e p h o b a H. M. (1972). Ccm. Ce¬ 
lastraceae. OnpenejiHTejib Bhicmux pacTonufl Kpuma. — L u n g u L. (1967). Euonymus 
nanus Bieb. din mla$tina turboasa de la CristifomI, Neagra-Brostenilor. Lucrarile 
Gradini bot. Bucure^ti, 1966 (1967). — S o r a n V., A. Fabian, E. Teodor e- 
anu, B. Diaconeasa. (1957). O statiune nuoa pentru Euonymus nana Bieb. 
in flora R. P. R. Communicarile Acad. R. P. R., 7, 8. 

Hhkhtckhu SoTaHHTOCKHH cap, noJiyTOHo 18 X 1974. 

fljiTa 

BoTaHHieCKHH HHCTHTyT 
hm. B. JI. KoMaposa 
AnapeMHH HayK CCCP, 

JleHHHrpap. 


yjtK SSI.174.1 : 635.64 : 546.47 

T. E. XajiHflOBa, A. B. Kochi^hh 

BJIHHHHE HE^OCTATKA HIIHKA 
HA KAPEOAHrH3PA3HyiO AKTHBHOCTB 
XJIOPOnJIACTOB TOMATOB 

G. B. KHALIDOVA, A. V. KOSITSIN. INFLUENCE 
OF ZINC DEFICIENCY ON CARBONICANHYDRASE ACTIVITY OF TOMATO 

CHLOROPLASTS 

Kap6oanrHflpa3HaH aKTHBHOCTb xjiopoiuiacTOB tomhtob pe3Ko CHHwaeTCH y pacTe- 
hhh, cnjibHO CTpaflaiomHX ot HepocTaTKa RHHKa, cocTaBJiHH b npepejibnoM cJiyqae 10% 
OT HOpMajIbHOH. ClIHWeHne aKTHBHOCTH (JiepMeHTa B 3HaHHTejIbHOH CTeneHH 3aBHCHT OT no- 
ropnux ycjioBHH. KapooanrHppasHaH aKTHBHOCTb xJioponjiacTOB HBJiaeTCH oaenb TyBCTBH- 
TejibHUM k HepocTaTKy RHHKa (JiHSHOJiorHiecKHM noKasaTeJieM, Tan KaK pawe y pacTeHHH, 
He oOnapywHBaiomHX Biipumux npusiiaKOB nepocTaTKa nmiKa, orra othgtjihbo cnHwaeTCH 
npn npeKpameunii uopMaJibuoro cnaowemiH irihkom. He copepwanura nnnKa anoifiep- 
MeHT KapSoanrnppaau He CHHTe3upyeTCH npn HepocTaTKe qHHKa hjih we oh nacToJibKO 
HeycTOHHHB, hto He HaKanjiHBaeTCH b xnoponJiacTax b 3aMeTHHx KoJiiraecTBax. 

Eme flO OTKpHTHH 3HaHeHHH II,HHKa flPH paCTeHHH 6 lIJI OUHCaH n;eJIbIH pHft 
6ojie3Hefi TexHHuecKHx KyjibTyp, KOTopue Tenepb MoryT 6biTb npmiHC.neHH 
k SojieaHHM r,hhkoboh HepocTaTOUHOCTH (Lindsay, 1972). 

^jiH pacTeHHH, CTpaflaiomux ot HepocTaTKa puHKa, xapanTepiibi napyine- 
HHO pOCTa, npHBOHHm.ee K «p03eTOHHOCTH», Me.TKOJIHCTHOCTb, /KejITaH HHTHH- 
CTOCTb, 6p0H30BaH OKpaCKa JIHCTbeB IieKOTOpbIX pacTeHHH (HlKOJIbHHK, 1974). 
BecbMa HeHopMaJibHa TaKwe KneTOUHan CTpyKTypa JIHCTbeB SojibHbix pacTe¬ 
HHH. najiHcapHHe KneTKH nopajKeHHux JIHCTbeB mnpe h pejiHTCH nonepeuHO. 
XJioponjiacTOB Maiio h ohh MeHbmero pa3Mepa, hx CTpyKTypa HapymeHa, 
KJieTKH HanojiHeHH crycTKaMH (^eHOJioB (Vesk h pp., 1966; IIopoxHeBHu, 1972; 
HlKOJIbHHK, 1974). Bee 3TH (JaKTH TOBOpHT O rJiySoKHX HapymeHHHX pa3PHH- 
HHX CTOpOH MeTa6oJIH3Ma pacTeHHH, ero MHOrOHHCJieHHHX CHHTeTHHeCKHX 
peaKn,HH. 
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CoBpeMenHHH 3Tan nccjieflOBaHHH ,n;aHHoro Bonpoca cbh33h c H3yneHHeM 
TOHKHX MBXaHB3M0B BJIHHHHH IJHHKa Ha }KH3HBHHHe (JiyHKIJHH paCTBHHH. 
no Cym,BCTByK»in,HM HpeflCTaBJieHHHM, BJIHHHHB HjHHKB, KaK H SoJIblHHHCTBa 
spyrnx mhkpo3jibmbhtob, Ha oSmbhhhb npon;BCCH pacTHTBJibHoro opraHH3Ma 
3aKJIK)Ha6TCH B BrO yqaCTHH B JjeHTejIbHOCTH pHfla SHOJIOrHHBCKHX KaTajIH3a- 

TopoB — <|>bpm6htob (VallBB, Wacker, 1970; Malmstrom, 1970). 

OjJHHM H3 (|)6pM6HTOB, paSoTy KOTOpOrO CBH3HBaiOT C HajIHHHBM B BrO 

cocTaBB pHHKa, hbjihbtch Kap6oaHrn,npa3a (Prince, WoollBy, 1972). 3tot bh- 
3HM KaTaJIH3Hpy6T OHCHb npocTyK) peaKpHIO 

C0 2 -|- H 2 0 H 2 C0 3 , 

HMBiomyio TeM He MeHee Bceo6m;ee 3HaqeHHe ^jih jkhbhx chctcm, Tan KaK yrjie- 
KHCJIOTa HBJIHeTCH OflHHM H3 BaTKHBHHIHX MeTaSoJIHTOB. 

y pacTeHHH Kap6oaHrnflpa3a ocHOBHyro pojib nrpaeT b <|>0T0CHHTe3e (Ever¬ 
son, 1971) h MaKCHMaJibHan Kap6oaHrn;n;pa3HaH aKTHBHOCTb cocpeflOTOHHBa- 
eTCH, KaK npaBHJio, b jihctbhx (Wood, Sibly, 1952), ee coBepmeHHO HeTBKop- 
HHX H MaJIO B CTeSjIHX. Eojiee H03flHHe paSoTH HOKa3bTBaK)T, HTO 3HaHHTejIbHaH 
nacTb Kap6oaHrHji;pa3H jihctbcb cocpe^oToneHa b xjioporaiacTax (Poin- 
celot, 1972). 

Kap6oaHrH,n;pa3aB jihctbhx ycKopneT nepexoflMejK,n;y<J>opMaMH yrjieKHCJioTbi 
b kotophx nocjieflHHH nocTynaeT b jihct, TpaHcnopTnpyeTCH nepe3 BHyTpn- 
KJieTOHHbre MBMSpaHbl H BKJIIOHaeTCH B (|)OTOCHHTe3. TOHHHH MeX3HH3M yHa- 
cthh Kap6oaHrHflpa3H b btom npopecce enje He bhhchbh, ho (JiyHKijHH ee y pa- 
CT6HHH C 3 h C 4 nyTefi <|)OTOCHHTe3a, no-BHflHMOMy, pa3JiHHHH (Everson, 
Slack, 1968). 

B HacTonmee speMH flocTaTOHHo xoporao H3yneHHHMH hb.tihiotch KapSoaH- 
rHApasu, noJiyqeHHue H3 jkhbothbix. ^jih MHornx H3 hhx y6ep;HTejibHO no- 
Ka3aHa 6e3yc:ioBHaH Heo6xo,nHMOCTb HOHa n,HHKa ^jih ocymecTBJieHHH KaTa- 
jiHTHnecKOH peanpHn, H3yneHa nepBHHHaH CTpyKTypa h CTpyKTypH bhcihhx 
nopHflKOB, Cym,eCTByiOT CXeMH B03M05KHHX MexaHH3MOB ^eHCTBHH 3THX_$ep- 

MeHTOB (Prince, Woolley, 1972). 

3HaHHTejibHO MeHbme HMeeTCH flaHHBix o Kap6oaHrnflpa3ax pacTHTejibHHx 
h SaKTepnajibHbix, b OTHomeHHH pacTHTejibHiix Kap6oanrH3pa3 HaMeTHJiCH 
HeKOTopuH nporpecc TOJibKO b nocjieflHee Bpewn. JJjih Kap6oaHrHflpa3HneTpym- 
kh p;oKa3aHo HajiHHne b Hefi ipiHKa, H3yqeH ee aMHHOKHCJioTHHH codaB h 
HeKOTopue .npyrne noKa3aTejin (Tobin, 1970); no,no6Hbie ,n;aHHHe ecTb h ,hjih 
Kap6oaHrnfl;pa3bi ropoxa (Kisiel, Graf, 1972). Bee bto C03,n;aeT nepcneKTHBy 
fljtH HCCJieflOBaHHH h jjpyrnx pacTHTejibHHX KapSoaHrHspas KaK pHHHCOflepjKa- 
hjhx (frepMeHTOB. CjiepyeT noflHepKHyTb, o^HaKO, hto cymecTByioT h paSoTu, 
OTpnn;aiom,He HajiHqne pniiKa b cocTaBepacTHTejibHoro$epMeHTa(Fellner, 1963; 
Rossi, Cortivo, 1968). 

B JiHTepaType hmbiotch yKa3aHHH Ha cHHiKeHne 3Kthbhocth flaHHoro <J>ep- 
MeHTa npn Bhipam,HBaHHH pacTeHHH Ha HHTaTeJibHHx pacTBopax 6e3 n,HHKa 
(Wood, Sibly, 1952; Edwards, Mohamed, 1973). ^jih pHTpycoBbix aKTHBHOCTb 
Kap6oaHrH,n;pa3bi npe^JiaraeTCH flajKe ncnejib30BaTb KaK noKa3aTe:ib ijhhkoboh 
HeflOCTaTOHHOCTH, Kor^a nocJie^HHH 3aMaCKnpoBaHa HeflOCTaTOHHOCTHMH JKe- 
jie3a h MapraHpa (Bar-Akiva, Lavon, 1969). EcTb yKa3auHH o chhjkchhh aK- 
thbhocth Kap6oaHrHspa3H npn He,n;ocTaTKe n,HHKa h y pacTeHHH TOMaTOB 
(Wood, Sibly, 1952). 3th aBTopH paSoiajin c cyMMapHOH KapSoanrnapaBOH 
jiHCTbeB, hb yqHTHBaH ee BHyTpHKJieTOHHOH jioKajiH3an;HH, h npHnuiH k BHBo^y, 
hto b n;BrHK l !i;e(|)Hn,HTHbix pacTeHHHx aKTHBHOCTb ,n;aHHoro ([)epMeHTa MeHbme, 
qeM b HopMajibHHx pacTeHHHx H3-3a SjioKHpoBaHHH 6nocHHTe3a ano<|)epMeHTa, 
a He H3-3a oTcyieTBHH ^ocTaTDHHoro KOJinnecTBa n,HHKa ^jih ero aKTHBnpo- 
BaHHH. 

B npe^jiaraeMofi paSoTe mh HCCJiejroBaJin bjihahhc Heji;ocTaTKa n;HHKa Ha 
aKTHBHOCTb Kap 6 oaHrH,!i;pa 3 H xjioponjiaCTOB, TaK KaK ,n;H(][)(i[)epeHn;HpoBaHHbiH 
HO BHyTpHKJieTOHHblM CTpyKTypaM HOflXO,!!; K H 3 yqeHHKT (JepMeHTOB n 03 B 0 JIHeT 
6 ojiee neTKO onpeflejiHTb hx (JiyHKijHH. 
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MaTepiiaji n HeTO^naa 


OSteKTOM HCCJieflOBaHHH cjiyjKHJiH TOMaTtr copia «rpn6oBCKHe rpyHTOBue». 
PacTeHHH BHpamHBaJiHCB b bojjhoh KyjitType Ha HHTaTeJibHOM pacTBope Ap- 
HOHa b flByx BapnaHTax — Zn h +Zn. Ha hojihhh HHTaTejibHHH pacTBop 
TOMaTH nepecajKHBajiMCb c noiiOBHHHoro, Ha kotopom ohh pocjm hocjib npo- 
pam,HBaHHH hx Ha <|)HJibTpoBaJibHOH SyMare. 

B BapnaHTe — Zn paCT6HHH He nojiynajm pHHKa, a b +Zn nojiynajm 
50 MKr Zn/jiHTp. IlnTaTeJibHHe paCTBopH roTOBHJiHCb Ha aeH0HH30BaHH0H BOfle, 
noJiyHeHHOH necpe^CTBOM nponycKaHHH flHCTHJurapoBaHHOH bohh nepe3 ko- 
JIOHKy C HOHOoSMeilHHKOM (JjHpMH «CepBa». PaCTBOpH COfleH OHHHi;aJIHCb OT 
cjie,n;oB pHHKa 3hth30hoboh aKCTpaKpneii. Ilpn BbipamHBaHHH npHMeHHJincb 
Mepbl npeflOCTOpOJKHOCTH npOTHB 3arpH3H6HHH HHTaTejIbHblX pacTBopoB no- 
CTOpOHHHM IJHHKOM. 

^jih aHajiH3a cHHMajmcb jiHCTbH 3—7-x npycoB. B 33BHCHMOCTH ot ijejieii 
onuTa paoTeHHH Hcnojib30Bajmcb Ha toh hjih hhoh CTaflHH npoHBJieHHH He- 
SOCTaTOHHOCTH. ^JiH o6pa6oTKH coSpaHHHx jiHCTbeB npHMeHHJiHCb pacTBopu 
CJie^yron^ero cocTaBa: roMoreHH3an;HOHHbrH pacTBop—caxapo3a —0.6 M, 
Na 2 HP0 4 —0.2 M, Na 2 S0 3 —0.032 M, 3JJTA —0.001 M b Bone — npoMUB- 
hoh pacTBop — caxapo3a —0.06 M, Na 2 S0 3 — 0.032 M b 0.01 M <J>oc<|iaTHOM 
6y$epe c pH 7.3. 

JIhctbh pacTHpajiHCb b <J>ap<|>opoBOH CTynKe c roMoreHH3an;HOHHbiM pacTBO- 
poM, npHneM OTHomeHHe Beca JiHCTbeB b rpaMMax k o6T>eMy pacTBopa b mhji- 
jiHJiHTpax cocTaBJiHJio 1:1. PacTepTaa Macca OTjKHMaJiacb nepe3 hbohhoh 
cjioh MapjiH. <J>HJibTpaT noflBeprajicH 3H<Jx{)epeHn;HajibHOMy n;eHTpH<|>yrHpoBa- 
hhk» no cjieflyiomeH cxeMe: nepBan cTyneHb — 10 MHHyT npn 240 g; BTopan CTy- 
neHb — 10 MHHyT npn 1300 g. 

JJjih Jiynmero oT^ejieHHH ocajKjjaeMHx HacTHn; Ha o6enx CTyneHHX npnMe- 
HHJiocb no^cjiaHBaHHe roMoreHH3an,HOHHbrM (1-h CTyneHb) h hpomhbhhm 
(2-h CTyneHb) pacTBopaMH. Ha BTopofi CTyneHH noJiynajiCH ocaji;oK xjioponjia- 
ctob, KOTopHH nepeMeniHBajiCH MexaHHnecKOH MeraajiKOH c 0.1 M pacTBopoM 
MepKanToaTaHOJia, pH KOToporo 30B03HJICH 30 8 cyxnM tphcom. SKCTpaiojHH 
6eJiKOB 3JiHJiacb 1.5 naca, nocjie nero pa3pymeHHHe ocmothhcckhm moKOM 
xjioponnacTbi OT,nejiHJiHCb ijeHTpH^yrapoBaHneM b TeneHne 20 MHHyT npn 
14 000 g. 

B HOJiyHeHHbrx 3KCTpaKTax SeJiKOB onpe,n;ejiHJiacb Kap6oaHrH3pa3HaH aK- 
thbhoctb (Rickli h 3p., 1964). J)aHHUH MeTo,n Hcnojib3yeT peaKH,Hio rn^paTa- 
ijhh yrneKHCnoro ra3a b mejioHHOM pacTBope, KOTopyio ycKopneT Kap6oaHrH3~ 
pa3a. onpe,n;ejiBHHH 3Kthbhocth <|>epMeHTa k 2 mji. 0.025 M Na-Beponajio- 
Boro 6y$epa c pH 8.2, cosepntamero 0.001% HHflHKaTopa 6poMTHMOJioBoro 
CHHero, floSaBJiHJiacb HCHHTyeMaH npo6a SejiKa h b pacTBop BnpHCKHBajiocb 
2 mji BOflH, Hacum;eHHOH yrjieKHCJiOTOH npn 0°. 3a cneT rH3paTan;HH yrjieKHC- 
jiotm pH pacTBopa ciiHHcaeTCH ot 8 30 5, hto (JiHKcnpyeTCH no H3MeHeHHio rojiy- 
6oh oKpacKH HH^HKarapa Ha jKejiTyio. KoHTpojieM cjiyiKHT CKopocTb peaKD,HH 
6e3 npoSbi 6ejiKa. ^jih TepMOCTaTnpoBaHHH npopecca Bee onepan;HH npoBo- 
flHJIHCb B JieflHHOH BBHHe HpH 0°. 

Akthbhoctb Kap6oaHrH^pa3u paccnmuBajiacb no (JopMyjie 


U = i0{T t lT e -i), 


rp;e U — aKTHBHOCTb (J>epMeHTa b eji;HHHn;ax YnJiSypa-AH^epcoHa, T b — Bpe.MH 
KOHTpojtbHOH peaKD|HH, T e — BpeMH peaKpHH, KaTajIH3HpyeMOH (JiepMeHTOM. 

H3 SeJIKOBHX BKCTpaKTOB XJIOpOHJiaCTOB SpaJIHCb TaKJKe npoSbl Ha SeJIOK, 
6 ejiKH ocajKflaHHCb paBHUM o 6 T.eMOM 10% TpnxjiopyKcycHOH khcjiotu. 
Oca^KH pacTBopnjiHCb b mejioqH, h b pacTBope SejioK onpe^ejiHJiCH mhkpo- 
SnypeTOBbiM mctoaom (Itzhaki, Gill, 1964). Oca^KH xjioponjiacTOB, oTfleneH- 
Hbie OT SejIKOBHX 3KCTpaKTOB, HCnOJIb30BajIHCb flJIH Onpep;eJieHHH B HHX xjiopo- 
$HJIJia. ^JIH 3TOTO K HHM floSaBJIHJIOCb HO 1 MJI BOflM H pa3MeiHHBaJIOCb 30 
o6pa30BaHHH cycneH3HH, b KOTopofi xjiopo^hjiji onpefleJiHJiCH MeTOflOM ApHOHa 

(1949). 
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PesyjibTaTu 


Ilpn BHpam,HBaHHH TOMaTOB 6e3 ijHHKa ohh ^obojibho CKopo o6Hapy5KHBaioT 

CHJIBHHB npH3IiaKH HBflOCTaTOHHOCTH IJHHKa. PaCTeHHH OTCTaiOT B pOCTe, 
jihctbh CKpyBeHM h hmbiot CBpoBaTUH OTTeHOK. Ha hex, a TaKJKB Ha nspBiUKax 
o6pa3yroTCH KopHHHBBbie hbkpothhbckhb nnTHa. 

YMeHbmeHHe Kap6oaHrHp;pa3HOH aKTHBHOCTH XJioponjiacTOB y chjibho 
CT paflaromnx ot iie^ocTaTKa pHHKa paCTBHHH HJiJHocTpnpyBT oiibit N° 1. PacTB- 
hhh pocjih Ha flByx BapnaHTax HHTaTBJibHoro pacTBopa 17 p;hbh. Cpbjjhhh 
BHCOT a BapnaHTa — Zn cocTaBjiHJia 22 cm, a BbicoTa BapnaHTa +Zn — 45 cm. 
BHBmHHB npH3H3KH HBflOCTaTOHHOCTH H|HHKa ShIJIH XOpOmO BfcipajKBHH. Pb- 
3yjlbTaTU OHBITa npHBB^BHH B Ta6jl. 1. 

TABJIHIJA 1 

C b h * e h ii e k a p » o a e r ii s p a 3 e o ii 

aKTHBHOCTH X JI O p O H JI a C T O B 

npn HeflocTaTKe peeks 



AKTHBHOCTb CfepMCHTa 

BapnaHT ontiTa 

l Ha r cuporo seca 

Ha Mr xnopo- 
$HJiJia 

Ha Mr GejiKa 

+Zn 

48 

340 

560 

—Zn 

14 

120 

220 

ripon;eHT k koht- 

pOJIIO 

31 

36 

39 


Kap6oaHrH,npa3HaH aKTHBHOCTb, H3M6p6HHaH b B^HHHpax YHJiSypa-AH- 
SBpcoHa, nBpBCHHTbiBaJiacb: 1) Ha rpaMM cbiporo BBca chhtoh npoSu jihctbbb; 
2) Ha MHJiJinrpaMM xjiopoijiHJijia BHffBJiBHHoro ocaji;Ka XJioponjiacTOB h 3) Ha 
MHJiJinrpaMM 6BjiKa, nojiyHBHHoro H3 XJioponjiacTOB 3KCTpaKTa pacTBopnMux 
Sbjikob. Kohtpojibm hbjihjich BapnaHT -fZn. 

3HaHBHHH, npHBBflBHHMB B 3TOH H nOCJIB^yiOmHX TaSjIHIjaX, HBJIHIOTCH 
CpB^HHMH H3 3 — 5 OnpBflBJIBHHH, OTHOCHTBJIBHaH OIHHSKa EX COCTaBJIHBT B CpBfl- 
BBM 10%. 

CAB^yiOmHB OHHTbl SblJIH HOCTaBJIBHH C IJBJIBK) HpOBBpKH, CymBCTByBT JIH 
napaJIJIBJIH3M MBIKfly P33BHTHBM npH3HaKOB IJHHKOBOH HBffOCTaTOHHOCTH HyMBHb- 
mBHHBM Kap6oaHrHflpa3HOH aKTHBHOCTH. CpaBHHBaJIHCb paCTBHHH, pOCHIHB 
npn OTCyTCTBHH D|HHKa 3 H 6 JJHBH. IlBpBblB paCTBHHH HBCKOJIBKO OTCTaiOT B po- 
CTB, HO OKpaCKa JIHCTBBB HOpMaJIBHaH, HBKp030B HBT H TOJIBKO y 0CH0B3HHH 
JIHCTBBB HOHBJIHBTCH JIBTKaH KOpHHHBBaTOCTB. 

IIlBCTHp;HBBHaH SBCIJHHKOBaH KyJIBTypa OTJIHHaBTCH 60 JIBIIIHM OTCTaBaHHBM 
B pOCTB, HBSoJIBIHHMH pa3MBpaMH JIHCTBBB, CBpOBaTUM HX OTTBHKOM, HOHBJIB- 
HHBM Hb 60 JIBIHHX HBKP030B Ha HBpBIHKaX, 60 JIBB TBMHOH OKpaCKOH CTB 6 jIBH, 
pB3yJIBTaTH OHHTOB HpHBBflBHU B TaSjI. 2. 

TABJIHI1A 2 


3 aBHCHMOCTb Kap 6 oaHTHHpa 3 HOH aKTHBHOCTH 
ot cpoKOB b u p a m ii b a u ii a pacieiiE 6 e 3 p 11 n K a 


AKTHBHOCTb <JepMeHTa 

OnbiT JVl 2 (3 hhh Ha —Zn) 

OnuT iN *2 3 (6 aHeft Ha —Zn) 

+Zn 

-Zn 

npoueHT k 
KOHT pOJUO 

+Zn 

—Zn 

nponeHT k 

KOHTpOJUO 

Ha r cuporo Beca 

56 

26 

47 

128 

22 

18 

Ha mt xjiopo<j)HJijia 

430 

205 < 

47 

635 

160 

24 

Ha Mr oejiKa 

1 

1 

650 

230 

35 

1187 

280 

24 
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Mojkho 6hjio npennojiojKHTb, hto Kap6oaHrHj];pa3HaH aKTHBHOCTb yMeHb- 
maeTCH H3-3a HenocTaTKa n,HHKa hjih o6pa30BaHHH nojiHOH MOJieKyjiH KapSoaH- 
rHflpa3H h b xjioponjiacTax npncyTCTByeT HeaKTHBHbift ano<|>epMeHT. HMejr 
b BHp;y 3 to npeflnojiojKeHHe, HaMH 6 mjio npennpHHHTo HecKOJibKO nonuToic 
aKTHBapHH ano$epMeHTa Kap6oaHrHflpa3H ijhhkom, bh6C6hhum HenocpeflCT- 
BeHHO B 3KCTpaKT 6eJIK0B. U.HHK BHOCHJICH B BH^e COJIH ZnS0 4 B KOHIjeHTpaiJHH 
1 -10 —4 M. TaKaa KOHH,eHTpan;HH oShhho npnMeHHeTCH hjih peaKTHBapnH jkh- 
bothoh Kap6oaHrHHpa3H (Eckert, 1961). 

^jih 3thx ohutob (JV 2 4 h JMs 5) 6 hjih Hcnojib30BaHH pacTeHHH c naiieKO 3 a- 
meflineH HeflOCTaTOHHOCTbio piiHKa, Kap6oaHrnHpa3HaH aKTHBHOCTb KOTopux 
cocTaHjiHJia 29.6% h 10.3% ot njnocoBoro kohtpojih cooTBeTCTBeHHO b 4 h 
5 onHTax. IIo hbohm npennojiojKeHHHM, b TaKOM CJiyqae 3$<|>eKT aKTHBapim 
ano<|)epMeHTa Mor 6u 6htb Sojiee 3aMeTHHM. OnnaKO, KaK bhhho 03 TaSji. 3 r 
aKTHBan,HH ano^epineHTa He HacTynajio, a Hao6opoT, b BapnaHTe c Ho6aBJieH- 
HHM HHHKOM HpOHCXOHHJIO CO BpeMeHeM 6ojiee 3HaHHTejIbH0e CHHJKeHHe aK- 
thbhocth Kap6oaHrHHpa3H. 


taejihija 3 

B a h a h h e ZnS0 4 Ha aKTiBiocxi Kap6oaiiEApa3H 


AKTHBHOCTb $epM6HTa 

B jjeHb 
BbmeneHHR 

Hepes 1 neHb 

Hepe3 5 nseil 

<5ea ZnS0 4 

c ZnSO* 

6es ZnSO< 

c ZnSO, 



Oiiut 4 



Ha r cuporo Beca 

42 

38 

31 

38 

31 

Ha mt xnopoifiHJiJia 

1500 

1350 

1100 

1350 

1000 



Ohut N» 5 




Ha r cuporo Beca 

11 

11 I 

5 

11 1 

3 

Ha mt xnopoifinJuia 

460 

430 

190 

430 

110 

Ha Mr oejiKa 

, 370 

350 

160 

350 

87 


npHMeaaiHe. npnBeA6HU gaHHbie TOJibKO no BapnaHTy — Zn. 


HHTepecHO 6 hjio npocjienHTb peaKqHio B3pocjiHX c$opMHpoBaHHux pa- 
ctbhhh Ha ynajieHHe H3 nm-aTejibHOH cpeflbi ijHHKa. C stoh n;ejibio TOMara bh- 
pamHBajiHCb b TeneHHe 20 Hnefi c HopMajibHofi fl030H pnHKa, 3aTeM nacTb pa¬ 
cTeHHH nepecaiKHBaJiacb Ha nnTaTejibHyio cpeny 6e3 ijHHKa. BbrpameHHHe 
b TaKHx ycnoBHHx pacTeHHH BapnaHTa — Zn b TeneHne 12 flHefi He o6HapyH<H- 
Bajin BHemHHX npnaHaKOB CTpanaHHH ot HeflocTaTKa MHKposjieMeHTa, OHHaKO 
aKTHBHOCTb $epMeHTa H3 XJIOponjiaCTOB TaKHX pacTeHHH OKa3HBaJiaCb Bee 5Ke 
CHHJKeHHOH (ohht JMs 6, Ta6.T. 4). 


TABJIHU.A 4 

B ji h h h h e HeflocTaiKa u, n h k a 
na k a p 6 o a h r h h p a a h y io aKTHBHOCTb 
xjioponjiacTOB Bapocjiux pacieoi 


BapuaHT onhiTa 

AKTHBHOCTb (pepMeHTa 

Ha r cuporo 
Beca 

Ha Mr xJiopo- 
(J)HJuia 

Ha Mr SejiKa 

+Zn 

83 

830 

980 

—Zn 

48 

620 

845 

npOpeHT K KOHTpOJIK) 

58 

75 

86 
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06cy>KfleHHe pe3yjibraroB 


Pe3yjibTaTH npoBejieHHbix SKcnepnMeHTOB noKa3MBaiOT, hto KapSoaHrnfl- 
pa3Haa aKTHBHOCTb XJIOpOHJiaCTOB CHJIbHO CHHJKaeTCH y TOM3TOB, CTpaflaro- 
mnx ot Hep;ocTaTKa i\hhk3, h stot npopecc ycyry6jineTCH no Mepe pa3BHTHH 
ijhhkoboh neflOCTaTonHOCTH. OflHaKO 3TOCHH5KeHHeHeBcerflanponopn;HOHa:ibHo 
cpoKaM BbipamtiBaHHH, Tan nan CHjibHO 3aBHcnr ot noro^Hbix ycjiOBHH, koto- 
pbie MeHHioTCH b TeqeHne BereTapnoHHoro ce30Ha. B HeKOTopux cjiynanx 
cnjibHoe CHHjKeHne aKTHBHOCTH (JepMeHTa npoHCxoflHT Ha 6 -h p;eHb (Ta6ji. 2), 
a b flpyrnx CJiynanx TaKOH cnjibHoii pa3Hnn,u He HaSjuoaaeTCH h Ha 17-fi 
fleHb BbipaniHBaHHH paCTeanfi (Ta6ji. 1). 

HeyflaHHaa nonHTKa aKTHBnpoBaTb Kap6oaHrHflpa3y BHeceHHeM hocto- 
poHHero pHHKa b 3KCTpaKT SejiKOB H3 xjioponjiaCTOB BapnHaTa — Zn noKa3H- 
BaeT, hto b aKCTpaKTe HeT ano(JiepMeHTa Kap6oaHrn,n;pa3H, cnoco6Horo k boc- 
npHHTHro hohob pHHKa. 3tot tfiaKT HO^TBepjKflaeT TOHKy 3peHHH By,n;a hChSjih, 
hto yMeHbmeHne Kap6oaHrH,n;pa3HOH aKTHBHOCTH y n,HHK;n;e<|>Hi];HTHbix pacTe¬ 
HHH Hejib3H oSbHCHHTb HeflocTaTKOM n^HHKa fljiH BKjnoHeHHH ero b yaie roTO- 
bhh ano$epMeHT (Wood, Sibly, 1952). OTcyTCTBne ano$epMeHTa y CTpa^aio- 

njHX OT HeflOCTaTKa HHHKa TOMaTOB MOJKeT oSbHCHHTbCH HJIH MajIdH ero ctoh- 
KoCTbio, hjih HeoSxoflHMOCTbio BKjnoHeHHH n;HHKa b MOjieKyjiy Kap6oaHrH;n;pa3H 
Henocpe,n;cTBeHHo b momcht ee o6pa30BaHHH. 

Bo3mojkho, KaK sto npe,n;nojiaraioT Byn h Ch6jih, hto chht 63 KapSoaHrHfl- 
pa3H SjioKnpyeTCH npn He^oCTaTKe pnHKa Ha KaKofi-To 6oJiee paHHefi CTaji;HH. 
O^HaKo 3 to, HencTBHe ^ojijkho 6htb oneHb cnen;H(|)HHHHM hmchho hjih KapSo- 
aHrHHpa3bi, Tan KaK ee chhtc3 topmo3htch b 3HanHTejibHO SoJibrnen CTeneHH, 
neM npyrnx pacTBopHMUx SejiKOB xjioponjiaCTOB. Ha sto yKa3HBaieT pe3yjib- 
TaTH nepecqeTa Kap6oaHrHflpa3HOH aKTHBHOCTH Ha SejioK. ^onojiHHTejibHan 
HHaitTHBau,HH HMeromerocn (fiepneHTa BHeceHHHM H3BHe ijhhkom CBH3aHa, 
JIO-BHflHMOMy, C TeM, HTO 3TOT H|HHK SjIOKHpyeT SejIKOByiO MOjieKyjiy HO npHH- 
n;nny fleiicTBHH thjkbjihx MeTajijioB Ha SejiKH. 

OnniT N° 6 (Ta6ji. 4) HJiJiiocTpHpyeT 3HaneHne HopwajibHoro oSecneneHHH 
Phhkom hjih B3pocjiHX pacTeHHH. B TeneHne 12 HHen nocjie ynajieHHH pHHKa 
pacTeHHH BapnaHTa — Zn He oSHapyjKHBaioT npH3H3K0B CTpanaHHH ot Heno- 
•CTaTKa HHHKa, no-BHHHMOMy, SjiaronapH SoJibinoMy 3anacy MHKpoaJieMeHTa 
b kophhx. TeM He MeHep KapSoaHrHflpaanaH aKTHBHOCTb SejiKOBoro 3KCTpaKTa 
H3 xjioponjiaCTOB 3thx pacTeHHH 3aMexHo CHHiKeHa. Bee sto eme pa3 CBHfleTejib- 
CTByeT o SojibmoH nyBCTBHTejibHoCTH Kap6oaHrHHpa3HOH peaKpHH k Heno- 
CTaTKy n,HHKa, o tohkoh HacTpoeHHocTH 3Toro $epMeHTa k MeTaSojinnecKHM 
npopeccaM, ocyr^ecTBJiHeHHM c ynaciHeM flaHHoro MHKpoaJieMBHTa. 
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B. B. OapiiKOBa 

AH ATOMO-MOPOO JIOrHHECK AH XAPAKTEPHCTHKA OPEHIKOB 
ROSA RUGOSA THUNB. B nPOIJECCE HX PA3BHTHH 

V. V. STARIKOVA. ANATOMO-MORPHOLOGICAL CHARACTERISTICS 

OF NUTS OF ROSA RUGOSA THUNB. IN THE PROCESS OF THEIR DEVELOPMENT 

HsyTancH npopecc paaBHTua opemKos Rosa rugosa Thunb. ot MOMBHTa ax 3aBH3MBa- 
heh no nonnoro cospeBamiH. B npon,ecce pa3BHTna iijiohhkob xopomo Bupawemi Tpu cra- 
Hnu: 1) ycujiennHH pocT opemKOB aa c?eT flejiemm kjiotok h ax pacTHJKemia a sajioJKenne 
Been cTpyKTypu nepuKapnuH (okojio 14—20 flneii nocne MaccoBoro RBeTeHna); 2) fln<fi<|ie- 
penpHpoBKa TKaneii oKOJionjioflnuKa h nauajio onpcBecneHna h KyTUHU3amiu KJieTOK 
(14 HHefi); 3) noJiHoe onpeBecnenue nepiiKapnuH (7 nHeii), apejiwe rnioflu. Hepe3 30—34 hhh 
nocne RBeTeHUH opemKH Rosa rugosa Thunb. nojiHOCTbio cifiopMHpoBHBaioTCH, npuoope- 
TaiOT xapaKTepHyio jufn nnx aHaTOMimecKyio cTpyKTypy, Bejnmimy, (JiopMy h OKpacKy. 

/Ijih pe.Teii CHCTewaTiiKir Tex n:m hhhx TaKCOHOMHuecKHX rpynn pacTeimfi 
napany c HpyrHMH M'eTonaMH Hccjie/ionaHHH SojiLnioe 3HaueHHe HMeeT airaTOMO- 
KapnojiorHuecKHii (3a>KypHJio, 1935; Ko30-IToiHHCKHii, 1950, h np.). 3Haime 
CTpoeHHH h pa3BHTHH aHaTOMHHecKHx CTpyKTyp HeoSxoflHMo npn najieoSoTa- 
HHRepKHX HCCJieflOBaHHHX H, KpOMe TOrO, OHO npeflCTaBJIHeT H npaKTHHeCKHH 
HHTepec. 

B jiHTepaType ocBem,ajracb BonpocH CTaHOBjieHHH aHaTOMo-Mopifiojiorn'ie- 
CKofi CTpyKTypH HJIOflOB pa3JIHHHHX I(BeTKOBHX (ApTHjmeHKO, 1949", lOflHH, 
1957, h np.), b tom HHcne h HeKoTopux po3on;BeTHHX (Sterling, 1953; Ty- 
TaioK, P3aeB, 1959; P3aeB, 1962). T. A. P3aeB (1962) BHnejiHeT Tpn ocHoBHbie 
$a3u b (JiopMHpoBaHHH njiofla-KocTHHKH y HeKoTopux npencTaBHTejiefi Pru- 
noideae : nepBaH — ycnjieHHoe neneHne KJieTOK a nx pacTHweHne (45 — 50 /(Hen), 
BTopan — HH(|)(|)epeHn;Han;HH oTflejibHux TKaHefi oKOJionjioflHHKa (okojio 
20 HHefi); TpeTbH — ctsahh co3peB3HHH (25 — 40 flHefi). 

HaMH H3yHajiHCb aHaTOMo-Mop<J>oJiorHHecKHe ocoSeHHocTH opemKOB mn- 
noBHHKa MopmHHHCToro Rosa rugosa Thunb. b npoiiecce nx pa3BHTHH, ot mo- 
MeHTa 3aBH3biBaHHH ho nojiHoro C03peBaHHH. IlepBufi c6op MaTepnajia 6hji 
npoBeneH uepe3 7 flHefi ot Hanajia MaccoBoro RBeTeHHH nmnoBHHna, a 3aTeM, 
no Mepe C03peBaHHH, njioflH coSnpajiHCb aepe3 Kamflyio Heflejiio. OpemKH 
$HKCHpoBaJiHCb b <|)HKcaTope HeMSepjieHa. Cpe3H flejiajincb ot pyKH SpnTBofi 
b nonepeuHOM HanpaBJieHnn aepe3 n;eHTp mioflHKa, a 3apncoBKH — c noMOinbK> 
pncoBajibHoro annapaTa PA-5. PeaKRHH Ha oflpeBecneHHB onpeflejiHJiacb co- 
JIHHOKHCJIUM aHHJIHHOM, a Ha KyTHH—CyflaHOM III. 
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12 VI 1972 6hji c,n;eJiaH nepBufi c6op opemKOB. 3aBH3H SejiHe, MHrKHe, pa3- 
Mepu opemKa 2.4 mm aji., 1.1 mm map. Ha cpe3e (pac. 1, A) BBfleH xapaKTep 
CMHKaHBH nJioflOJiacTBKOB npa oSpaaoBaHaa anoKapnHoro raHepen — CBep- 
HyToe CMMKaHae. Xopomo apocMaTpaBaeTca npoBOAHipaH cacTeMa hjioao- 
jiaCTHHKa, KOTopaa npep;cTaBjieHa cyTypajibHHM (hiobhhm) nyrncoM, njia- 



Phc. 1. IIonepe'iHUH cpe3 opemKa Rosa rugosa Thunb., c6op 
12 VI 1972. 

A — oBmuii bhh cpe3a: cn — cyrypajibHuft nyiOK, nn — njiapeHTapHuft 
nynoK, cm — ceMHnoqna, nn — nepanapnait; B — CTpoeHwe nepHKapnna: 
BK3 — SKSOKapnnii, M3 — Me30KapnHfl, 3Hd — SHgoKapnnfl. 


peHTapHUM nyaaoM a HeCKOJibKHMH MejiKHMH nymtaMH b Sokobhx CTeHKax. 
B rHeape 3anH3a Ha cpe3e BapHa ceManoaKa c npoBOAHipaM nyanoM. 

OcHOBHue cjioh nepaKapnaa y*e xopomo bhahh (pac. 1, E ): 3K30Kapnaa, 
cocToam,aa a3 pBycjioaHoro anapepMaca; MaccaBHua MeaoKapnaa a y3Kaa 
noaocKa BHpoKapnaa. Bee k jieTKa acaBue, peaKpaa Ha oppeBecHeHae a KyTHH ohh 



Phc. 2. IIonepeaHHH epes opemKa Rosa rugosa Thunb., c6op 19 VI 1972. 

A — oSnjHfl bhu cpe3a: nn — nepHKapmifi, cm — ceMHnoqKw; E — cTpoeHae nepn- 
Kapima: 3K3 — 3H3oKapnnfl, m3 — Me3OHapnH0, and — aHnonapnafl. 


He paioT. Me30Kapnaa coctoht h3 opHopopHux oKpyrjmx KJieTOK. HaaToacTa- 
paa yme mojkho 3aMeTHTb, hto BHpoKapnaa coctoht H3 pByx CJioeB: HapyjKHoro 
CJIOH M6JIKHX napeHXHMHHX KJieTOK H BHyTpeHHeTO CJIOH, COCTOHipero H3 KJie¬ 
TOK, BHTHHyTHX BflOJIb rHe3pa 3aBH3H. 

19 VI 1972. B TeaeHae Hepejia H3MeHHjiacb pa3MepH hjiophkob: pjiaHa — 
3.9 M,mapaHa — 1.6 mm, yBejianajiacb THe3po 3aBH3a (pac. 2,^4), TOJHpaHa nepa- 
Kapnan, ocoSeHHO 3HpoKapnaH, kotophb npaoSpeTaeT xapaKTepHyio pjih Hero 
CTpyKTypy (pac. 2, E), — b HeM mojkho BbipejiaTb pBa cjioh: HapyjKHbta, co- 
CTOHipHH H3 OHeHb MeJIKHX, HJIOTHO HpHHOTHX ppyr K ppyry KJieTOK, a BHy- 
TpeHHHH, o6pa30BaHHbIH BUTHHyTUMH B HpopOJIbHOM HanpaBJieHBH KJieTKHMH 
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C 3aoCTpeHHHMH KOHIjaMH. EoJIbmHHCTBO KJieTOK nepHKapnHH em,e TOHKOCTeH- 
Hue, ho KJieTKH 3K30KapnHH yjKe HMeioT yTOJimeHHHe ctchkh. OflpeBecHemfH 
h SyTHHH3an;HH em,e He Ha6JH0,n;aeTCH. 

Ha oahom H3 cpe30B MaTepnajia stoto cpoKa c6opa b THe3Ae 3aBH3H 6hjih 
oSHapyjKeHH A Be ceMHnoHKH (pnc. 2, ^4), o6hbho 5Ke hjioahkh iuhiiobhhkob 
OAHoceMeHHHe; 3tot <J>aKT mojkho pacn;eHHBaTb KaK peBepcmo. 

25 VI 1972. IIjioahkh em,e yBejiHHHjiHCb: a- 11003 — 4.5 mm, mnpHHa — 
2.4 mm, pa3Mepbi hx mchhiotch b 3HaHHTe:ibH0H cTeneHH 3a cneT moiahocth 
cjioeB nepHKapnHH h ocoSeHHo Me30KapnnH h HapyjKHoro cjioh BHAoKapnnH 



Phc. 5. rionepognbra cpes opemKa Rosa rugosa Thunb., c6op 10 VII 1972. 

A — cTpoeHne nepHKapnHH b oOjiacrn OokoboH ctchkh: dm —3K30Kapnnft, mo — Me30Kapnnft, and — 
aHaoKapnnii; E — CTpoeHne nepHKapnHH b oOjiaCTH mBa: dm —3K30Kapmift, — MeaoKapnirti, and — 
aHnoKapmitt, n — nonocTb Ha MecTe cyrypajibHoro nyqna. 

(pnc. 3, A, E) b ochobhom SjiaroAapH pacTHjKeHHio KJieTOK h yToJimeHHio hx 
oSononeK. KjieTKH Me30KapnHH npnoSpeTaioT xapaKTepHyio oKpyrjio-yrnoBa- 
Tyio (JopMy. HeTKO bhphcobmb aeTCH CTpoeHne SHAOKapnnH: BHyTpeHHHH cjioh 
ero COCTOHT H3 CHJIbHO BUTHHyTHX TOJICTOCTeHHHX KJieTOK, HapyjKHHH — 
H3 MejIKHX, OKpyrJIHX TOJICTOCTeHHHX KJieTOK; 3TOT HOCJieAHHH CJIOH HMeeT 
HepoBHyio noBepxHocTb, oh BHCTynaMH BAaeTCH b Me30KapnHH. TaKHM o6pa- 
3 om, KjieTKH 3HAOKapnHH paHo o 6 oco 6 jihk»tch KaK CKJiepeHAH. 

3 VII 1972. Pa3Mepn hjioahkob npoAOJiJKaioT yBejiHHHBaTbCH: A^nsa — 
4.7 mm, nrapHHa — 2.9 mm (pnc. 4, A). IlepHKapnHH npno6peTaeT CTpoeHne, 
xapaKTepHoe a ^ 0 3pejioro njioAa (pnc. 4, E). 3K30KapnHH coctoht hs A®yx 
CjioeB SHHAepMaJIbHHX KJieTOK, 060JIOHKH HX CHJIbHO yTOJIIU,eHH H npoHHTaHH 
KyTHHOM. PeaKpHH Ha KyTHH em;e cjiaSan. Moih;hhh Me30KapnnH coctoht H 3 
KpynHHX KJieTOK, HecKOJibKO BHTHHyTHX b paAHaJibHOM HanpaBjieHHH, 060- 


^ 7 BoTaHHiecKUft wypHan, JMi 4, 1975 r. 
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jiohhh hi 3H3HHTejii>H0 yTOJimeHH, ho em,e He oApeBecHeBraae. ^BycjiofiHHH 
BH^OKapHHH COCTOHT H3 HapyWHOTO KOJIbpa KaMeHHCTHX KJieTOK c xopomo 
BLipaHjeHHHHH HDpaMH, CJIOHCTHMH MOIUHHIMH o6ojIOHKaMH H H3 BHyTpeHHerO 
CJIOH CKJiepeH,!!;, BBITHHyTHX B HpOflOJIBHOM HanpaBJieHHH. KjieTKH 3H^OKapHHfl 
Bee offpeBecHeBHLHe. HHTepecHO otmcthtb, hto TaKme 3aKJiaflHBaeTCH h HMeeT 
to we CTpoeHHe sH^oKapnHH kocthhkh (TyTaroK, P3aeB, 1959). 

B nocjieHyromHe ,n;Be He^ejin pa3Mepu opemKOB y b e jihhhb a iotch h ohh npn- 
oSpeTaiOT xapaKTepHHe ,n;jiH opemKOB ,n;aHHoro BHfl;a BejiHHHHy h <|>opMy; 
TaK, 10 VII 1972 flJiHHa hjiohhkob 6biJia 5.0 mm, miipHHa — 3.0 mm. Bhjjo- 
KapnHH ^aeT cnjiBHyio peaKijnio Ha ospeBecHeHne, o^peBecHeBaeT h MeaoKap- 
hhh (pnc. 5, A). 

B o6jiaCTH mBa (pnc. 5, B ) Ha6jno,naeTCH coBepraeHHo HHan KapTHHa CTpoe- 
HHH OKOJIOHJIO^HHKa. OH^OKapHHH HOHTH HOfl HpHMBIM yrjIOM BKJIHHHBaeTCH 

b Me30KapnHH. Ha MecTe cyTypajiBHoro 
nyHKa o6pa3yeTCH hojioctb. no niBy 
npoHcxo^HT pa3pHB nepnKapnHH npn 
npopaCTaHHH HJioflHKa, h CBoeo6pa3Hoe 
CTpoeHHe nepnKapnHH b stoh oSjiaCTH, 
BepOHTHO, CHOCoSCTByeT BCKpUBaHHIO. 

19 VII 1972. J^jiHHa opemKOB — 
5.6 mm, mnpHHa — 3.5 mm, noJiHoe 03- 
peBecHeHHe Bcero Me30KapnnH h sh^o- 
KapHHfl. O60JIOHKH KJieTOK SHH^epMHCa 
nponHTaHH KyTHHOM, Ha HOBepXHOCTH 
o6pa3yeTCH KyTHKyjiH phbih cjioh He- 
SojIBIHOH MOipHOCTH (pHC. 6). TaKHM 06- 
pa30M, K 3TOMy BpeMeHH OKOHHaTejIBHO 
C^opMHpOBHBaeTCH HepHKapnHH, OH CO¬ 
CTOHT H3 CKJiepeHXHMHOH TK3HH, npefl- 


Phc. 6. CTpoeHHe nepnKapnHH naonima Rosa 
rugosa Thunb. Ha nonepeanoM cpe3e, c6op 
19 VII 1972. 

^Kd — 9 K 30 Kapnnft, M3 — Me 30 Kapmifi, ?nd — bhuo- 
Kapnnfi, k — nyTHKyjia. 



CTaBJieHHOH pa3JIHHHBIMH CK.TI 6 peH^aMH (3cay, 1969), OTJIHHaiOmHMnCH $op- 
MOH, pa3MepaMH H TOJIin,HHOH o6ojIOHeK. 

TaKHM o6pa30M, b npoijecce pa3BHTHH opemKOB mHnoBHHKa MopmnHHCToro, 
KaK H B pa3BHTHH HJIOfla-KOCTHHKH (P3aeB, 1962), M05KH0 BHfleJIHTB TpH XO- 
pomo BBipaweHHBie cTa^nn: 1) ycnjieHHBiH pocT nJio^HKoB 3 a cneT ^ejieHHH 
ktotok h hx pacTHweHHH h 3ajiQ5KeHHe BceH CTpyKTypH nepnKapnHH (okojio 
14 — 20 flHefi nocjie MaccoBoro pBeTeHnn); 2) ,n;n$$epeHn;npoBKa TKaHen okojio- 
njioflHHKa h Hanajio o,npeBecHeHHH h KyTHHH3aiiHH KJieTOK (14 flHen); 3) hoji- 
Hoe oflpeBecHeHHe nepnKapnHH (7 ffHefi), 3pejibie hjioah. CjiesoBaTejiBHo, ne- 
pe3 30 — 34 £hh nocjie pBeTeHHH opemKH ywe hojihoctbio c([)opMHpoBHBaioTCH, 
npnoSpeTaioT xapaKTepHyio ^jih hhx aHaTOMnnecKyio CTpyKTypy, BejiHHHHy, 
(JopMy. B flajiBHeirarae ^hh nponcxo/piT tojibko em;e 6oJibinee hx oflpeBecHe- 
HHe. OnpacKa opemKOB ct3Hobhtch KpeMOBon hjih weJiTOBaTO-6ypoBaTOH 
(no mKajie pbctob A. C. BoH^appeBa). IIjiohhkh y^JiHHeHHue, cnjiiomeHHBie 
c 6okob, c xopomo BupaweHHhiM CHapywn hbom, oCHOBaHHe hx pacmnpeHHoe, 
k BepmHHe ohh chjibho cyweHH. TmiaHTHH npno6peTaeT npKyio opaHweByio 
OKpacKy. 
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AnaTOMO-MopcfioJiorHqecKoe HccJiegoBaHHe pa3BHTHH mioga-KocTHHKH y HenoTopui npeg- 
CTaBHTeJien nogceMencTBa Prunoideae. ABTope$. gacc. — TyiaiDK B. X., 
T. A. P 3 a e b. (1959). AHaTOMO-MopiJiojiorHHccKoe HccJiegoBaHHe kocthhkh MHHgana 
Amygdalus communis var. typica c TBepgofi cKopjiynoii. Tp. AH A3ep6CCP, cep. 6boji. 
m ceJibcKoxo3. HayK, 5. — 3 cay K. (1969). AHaTOMHH paCTeHHH. — K> g h h B. T. 
(1957). AnaTOMO-MopiJiojiorHHecKae oco6eHHOcTa paaBHTim nJiogoB HeKOTopux BHgoB 
KJieHa. Eot. >k., 42, 2 — Sterling C. (1953). Developmental anatomy of the fruit 
®f Prunus domestica L. Bull. Torrey Bot. Club, 80, 6. 

y jiBHHO bckbh noJiyaeHO 21 XI 1973. 

negarorauecKaa HiiCTaTyT 


yUK 581.44 : 582.77t 


B. H. Thxohob 

OOPMHPOBAHHE BErETATHBHBIX HOHEK y HEKOTOPBIX 

BHftOB ACER 

V. I. TIKHONOV. FORMATION OF VEGETATIVE BUDS 
IN SOME SPECIES OF ACER 

Hayuajica MOp<f>oreHe3 BereTaTHBHbix nouea y 6 BagoB poga Acer. cDopwapoBaHHe 
hoick, paTMbi a TeMau pocTa cBH3aHu c oco6eHnocTHMii SKOJiorHH a $BJioreHe3a BagoB. 
npogecc 3aJioweHHH npaMopgaeB nMeeT ogno-, gByxnay3HUa xapaKTep b norogHux ycno- 
Baflx pa3iiux jiot. npegnoJiaraeTca, hto MHoronay3uua paTM HBjiaeTca aBoJirogaoHHofi 
agairragaea Buga k oco6eHHOcTHM BereTagaOHHoro ce30Ha. IlogTBepwgaeTCH npegcTaBjie- 
hhc o CTa6agbH0CTa h cnega^aHHOCTa phtmhkh ce30HHoro pa3BHTBH no6era Ha pammx 
$a3ax ero pocTa. 

(SopMHpoBaHHe noneK h phtmu pocTa Ha paHHnx <£a3ax o6pa30BaHHH 
BereTaTHBHoro no6era gepeBbeB h KycTapHHKOB eige HegocTaTOHHo H3yveHH 
(IIlHJioBa, 1969, h gp.). Majio HCCJiegoBaHH tcmhh 3ajio*eHHH nonenHux 
MeTaMepoB b gnHaMHKe b Teneirae Bcero BereTanjHOHHoro nepnoga (IIlHJioBa, 
1962, 1969; rpyg3HHCKaH, 1964; KoHgpaTbeBa-MeJibBHJib, 1965; Ka6yjioB, 
1969, h gp.). Oco6eHHHii HHTepec npegcTaBJineT H3yneHHe 3 thx HBJieHHHy BH¬ 
goB ogHoro h Toro me poga, pa3JiHvaioigHxcH HCTopnefi npoHcxomgeHHH, 
3KOJIOTHH KOTOpHX HBOgHHBKOBa (IIlHJIOBa, 1969). TaKOe H3yKeHHe n03B0JIHeT 
gaTb 6oJiee rjiySonyio ogeHKy aKOJiorHiecKOH gH^epengnagHH BagoB BHyTpn 
poga h noaBOJiHeT jiynme noHHTb nyTH hx npHcnoco6HTejibHOH bbojiiohhh. 

B gejiHX H3yveHHH oco6eHHOCTen (jtopMnpoBaHHH noveK y HeKOTopux 
BHgoB poga Acer L., paaJiinaioigHxcH $HJioreHeTHHecKHMta eBH3HMH, reHe- 
3 hcom h apeajiaMH, 6 hjih B3Hth BHgu, OTHocHigHecH k cjiegyioin,HM 4 ceKijHHM 
(IIoapKOBa, 1933): ceKHHH Platanoidea Pax, pag Platanoidea Pojark. — 
A. platanoides L.; png Campestria Pojark. — A. campestre ; ceKHHH Gemmata 
Pojark., pag Pseudoplatani Pojark. — A. pseudoplatanus\ ceKHHH Trilobata 
Pojark., pag Tatarica Pojark. — A. ginnala Maxim., A. tataricum L.; 
ceKijHH Negundo (Boehm.) Pax, pag Negundo Pojark. — A. negiindo L. 

Pog Acer HHTepeceH no pa3Hoo6pa3Hio h o6hjihk> 3HgeMHHHUx BHgoB. 
HaigB Bcero 3 to gepeBbH hjih KycTapHHKH ropnux JiecoB b oSjiacnix c yMe- 
peHHHM H BJI3JKHHM KJIHM3TOM. IIo6erH rOJIUe HJIH onymeHHUe, C CynpOTHBHO 
pacnojiojKeHHbiMH jihctbhmh. IIobkh y 6ojibmHHCTBa BHgoB CHganne, HHorga 
Ha KopoTKHx HOJKKax, HHgeBHgHbie hjih KOHHHecKHe. IIpeo6jiagaioigaH nacTt 
coBpeMeHHbix BHgoB KJieHa — paCTeHHH TeHeBUHOCJiHBue, npoH3pacTaioiHHe 
b nogHHHeHHHx apycax CMemaimux JiecoB; CBeTOJiio6HeM orjnraaiOTCH Jimnb 
BHgu ceKHHH Trilobata. IIo OTHomeHHio k ycjioBHHM bji3jkhocth 6ojihhhh- 
ctbo BHgoB KJieHa Me30(j^nTU, ogHano MHorne H3 hhx, b tom qncjie h 66jib- 
maH nacTb H3yHaBnraxcH BHgoB, b toh hjih hhoh Mene MoryT nepeHOCHTb 
nogo6HO Kcepo(j)HTaM 3HaHHTeJibHyio cyxocTb. Bngu ceKHHH Gemmata npeg- 
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CTaBJifliOT OflHy H3 HanSoaee BaaroaroSnBbix rpynn. EojibmHHCTBy bhaob pofla 
CBOHCTBeHHa OTHOCHTeJIbHafl MopOSOCTOHKOCTb (KoXHO, 1968, H flp.) . 

HayaannraecH hbmh bhabi HHTpoflyflnpoBaHbi b 6oTaHHaecnoM cafly 
XepcoHCKoro neflHHCTHTyTa. Ha6aiofleHHH npoBOflnancb KpyraoroflnaHO 
b TeaeHne 1970 — 1972 rr. IIoroflHbie ycaoBnn yKa3aHHbix aeT b XepcoHe 
OTanaaancb Meatfly co6ofi cpaBHHTejibHo peano. 1970 rofl xapanTepnaoBaacn 
6jiaroHpHHTHHM peatHMOM yBaaatHeHHH nan b DceHHe-3HMHnfi, Tan h b BeceHHe- 
aeTHHH nepnoflH. 3Toro Heaban cnaaaTb o 1971 h oco6eHHo 1972 roflax. 
HaanHaa c hioah 1971 r., CHCTewaTHaecKH noBTopnancb flAHTeaLHbie 6e3floatfl- 
Hue nepnoflH. He6aaronpnnTHbifi peatHM noroflH coxpaHnacn h b TeaeHne 
KpafiHe xoaoflHOH MaaoCHeatHofi 3hmh 1972 r. JIcthhh 3acyxa 1972 r., Kan 
H3BecTHo, Taaate He 6aaronpHHTCTBOBaaa pocTy pacTeHnfi. 

fl,aa aHaaH3a <f>opMnpoBaHHH noaen 6paancb 6onoBbie no6ern bhchihx 
nopHflKOB BeTBaeHHH c loatHOH ctopohh cpeflHen aacTH kpohh hh 35—40-aeT- 
hhx hoctohhhhx 3K3eMnaHpax aepe3 5—10 flHen b aeTHee BpeMH h aepea 
20—30 flHefi b 3HMHee. B KaatflHH cpoK ocMaTpHBaaocb no 10 nasynmux 
noaen 2—3-ro y3aa. Hncao noaeaHux aaeHOB b noaitax BapbnpoBaao He3Ha- 
HHTeabHo, b npefleaax, Kan npaBHao, oflHofi napn. Ko3<f><f>nn;HeHT Bapnan;HH 
He npeBHfflaa o6hhho 10—20% npn tohhocth Ha6aiofleHHfi nopaflHa 2—5%. 
BeananHa cpeflHeKBaflpaTnaecKoro OTKaoHeHHH Koae6aaacb b npefleaax 
0.40—0.90. fl,0BepHTeabHaH rpaHHija cnyaafinbix KoaeSaHnfi npn BeponT- 
HOCTH 0.95 H COOTBeTCTBeHHO BeaHHHHe KpHTepHH flOCTOBepHOCTH 1.96 c yae- 
tom MaHCHMaabHoro 3HaaeHHH ohih6kh cpeflHen (to) + 0.20 He npeBHmaaa 0.55. 
CaeflOBaTeabHO, pa3nnane cpeflHHX ancaa noaeaHux aaeHOB nopnflKa 0.55 
h 6oaee cymecTBeHHo c BepoHTHocTbio 0.95 no BceM aHaananpyeMHM MaTepn- 
aaaM. Ilpn aHaan3e crpyKTypH noaen y Bcex nccaeflOBaHHHx KaeHOB xoporao 
BHfleanaHCb aomyn, npnMopflnaabHbie ancTbn h hx nepexofliare <f>opMH, 
aTO oTMeaaaocb h paHee (Ka6yaoB, 1969). 

Kan BHflHO H3 Ta6a. 1, Han6onbmee ancao MeTaMepoB b noane o6pa3yeTCH 
y BHfloB ceKflHH Trilobata. Ohh hmciot MaKCHMaabHoe ancao aernyfi h npnMop- 
flnaabHHX ancTbeB. MnHHMaabHoe ancao MeTaMepoB b noane o6pa3yeTcn 
y BHflOB ceKflHH Negundo raaBHHM o6pa30M 3a caeT aernyfi. Bhaei cenpnfi 
Platanoidea h Gemmata 3aHHMaioT npoMentyToaHoe noaonteHne. Hncao 
aernyfi b na3ymHHx noaKax y H3yaeHHbix hhaob pa3anaaeTCH b npefleaax 
3 — 6 nap. IIo HapacTaHHio ancaa, hohpobhhx aernyfi: bhah mojkho pacnoaontnTb 
b caeflyiomnfi pHfl: A. negundo , A. platanoides, A. campestre, A. ginnala, 
A. pseudoplatanus, A. tataricum. 

TAEJIHIJA 1 

Mop$oaor h aec k a h cipyKiypa 
na3ymHHx n o a e k 2—3-ro yaaa y b h a o b Acer 
no Ha6aiofleHHflM b flenagpe 1970 n 1971 it. 




Hhcjio nap noieiHux qneHOB (M ± m) 


CTpyKTypHbie xap&KTepH- 
CTHKH nO?6K 

A. plata¬ 
noides 

A. campes¬ 
tre 

A. pseudo- 
platanus 

A. ginna¬ 
la 

A. tataricum 

A. ne¬ 
gundo 

06m.ee ancao nap noaea- 
Hbix aaeHOB 

B tom ancae: 


8.8+0.14 

9.3+0.16 

9.2+0.17 

10.2+0.16 

7.0+0.13 

aernyfi 



KKJBSMlH 


6.1 +0.20 

3.3+0.10 

nepexoAnwx $opM jih- 
CTteB 


DBI 

UB| 


1 ( 0 - 1 ) 

1 ( 0 - 1 ) 

jmcTbes 





4.1+0.10 

3.0+0.11 

Ilepexon k noJiyo&Leujuo- 
meMy no'iKocjio/KeHHio 

2 

2 

3 

3 

3 

— 


IIoaKocaoHceHHe aernyfi y Bcex paccMOTpeHHtix bhaob CTBopaaToe, h* 
2—3-fi nape oho nepexoflHT b noayo6 , beMaiomee (Ta6a. 1). B noane aemyn 
naorao npnaeraioT flpyr k flpyry. IlepexoflHbie <J>opMbi ancTbeB HaSaioflaancb 
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HeperyjiHpHO. Hhcjio npHMopflHaJibHHX JiHCTbeB b nonnax y pa3jiHBHUx 
BnflOB HecKojibKo ouraqaeTCH. no HapacTaHHio qncjia npnMop^najibHEix 


Pnc. 1. ,ZJ,HHaMHKa nncjia 
noneiHUx iJieHOB nasynmon 
noiKH 2—3-ro y3JioB y bhaob 
Acer b 1971 n 1972 rr. no 
HaSjnoneHBflM b XepcoHO. 

a — A. pseudoplatanus ; 6 — 

A. platanoides ; 0 — A. campestre. 
no ocix a6cuucc — MecflULi; no 
ocu opdunam — qncjio no^en- 
HHX HJieHOB. 



JiHCTbeB H 3 yqeHHue bh^u mojkho 6bijio 61.1 pacnoJioHiHTb b tbkoh pnfl: A. pla¬ 
tanoides, A. pseudoplatanus, A. negundo, A. ginnala, A. campestre, A. ta- 



Phc. 2. A HHaMHKa iHCJia 
noaeqHHx qjieHOB naaynmofi 
noTKH 2— 3 -ro yaaoB y B 1130 B 
pofla j4cer b 1971 h 1972 rr. 
no Ha6jnoseHBflH b XepcoHe. 

z — A. ginnala; d — A. tatari- 
cum; e — 4. negundo. OOoaHa- 
qeHHH Te me. hto Ha pnc. 1 


taricum. JlncTocjiojKeHHe njiocKoe, nepexoflHipee y hhjkhhx JiHCTbeB b CKJiafl- 
HaTOBeepHoe. nocjieflHee He BupaxteHo y npe^cTaBHTejien pufla Tatarica. 
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AHajiH3 BHyTpHnoHeqHoro pocTa nona3aJi, hto nsyqeHHbie bhah KJieH* 
3Ha i iHTeJibHo pa3JiinaioTCH no pnTMy, TeMnaM h cponaM o6pa30BaHHH MeTa- 
MepoB. HanaJio o6pa30BaHHH nepBon napu npHMopAneB nonKH, Hanajio ee 
AH<J><£epeHn;Haij;HH y HsyqeHHux bhaob ijo Ha6jnoAeHHHM 1971 h 1972 rr. 
npnxoAHTCH Ha KOHen; MapTa—Hanajio anpejin (Ta6ji. 2, pnc. 1 h 2). Han- 
6ojiee paHHee noHBjieHHe nepBHx npHMopflneB oTMeneHo y A. tataricum h 
A. negundo. IIo3flHee Ha6jiH)flajiocb noHBJieHHe nepBbix npHMopflneB y A. pseu- 
doplatanus h bhaob ceKH,HH Platanoidea. B 1972 r. 6jiaroflapH 6ojiee paHHeMy 
npnxoAy Tenjion noroflH y SoJibranncTBa bhaob KJieHa, 3a HCKJnoneHHeM 
A. ginnala, <f>opMHpoBaHHe noqen Haqajiocb paHbme o6biqHoro Ha 8— 10 flHen. 


TAEJIHLJA 2 

OopuipoBaEie BereiaiiBBUi doick 
y bhaob Acer no Ha6jiMAeHHHM 1971 h 1972 rr. 


CpOKH H OCOSeHHOCTH 
(J)opMnpoBaHHfl noqeK 

A. pla- 
tanoides 

A* cam¬ 
pestre 

A. pseu¬ 
doplata¬ 
nus 

A. gin¬ 
nala 

A* tata¬ 
ricum 

A. negun¬ 
do 

CpoKH i^opMHpoBaHHH (fteKaffa 
Mecapa) 

Haqaao: 

1971 r. 

2 (IV) 

2 (IV) 

2 (IV) 

1 (IV) 

I (IV) 

1 (IV) 

1972 r. 

1 (IV) 

1 (IV) 

1 (IV) 

1 (IV) 

3 (III) 

3 (III) 

OKOHHamie: 

1971 r. 

2 (VII) 

2 (VII) 

1 (VIII) 

1 (XI) 

1 (XI) 

2 (Villi 

1972 r. 

3 (VII) 

1 (XI) 

3 (VIII) 

1 (VIII) 

3 (X) 

1 (IX) 

^aHTejibHocTb nepBoii ochob¬ 
hoh $a3bi AB(J)({>epeHHHaHHH 
nomui, b AeKa^ax 

1971 r. 

6 

6 

4 

8 

10 

8 

1972 r. 

7 

7 

4 

9 

8 

9 

9hcjio nap npHMopAneB, aajio- 

6 

6 

6 

7 

8 

1 5 

HffiHHHX Ha ochobhoh (j>a3e 
9 hcjio BuaBJieHHbix uepnoflOB 
HOKOH 

1972 r. 

1 

1 

2 

2 


1 

1972 r 

1 

2 

2 

1 

1 

1 

CpeAHHH BejiHHHHa njiacTO- 
xpoHa, b ahhx 

1971 r. 

Ha OCHOBHOH <f>a3e 

1 

8 

10 

5 

11 

11 

16 

npn o6pa30BaHHH aemyu 

8 

9 

5 

11 

10 

13 

npH o6pa30BaHHH jihc- 

17 

15 

19 

39 

49 

25 

TteB h nepexo^HKx 
$opM 








OKOH^aHHe npon;ecca AH(J)(J)epeHH,HaLi,HH hohkh nponcxoflHJio y pasHtix 
bhaob b pa3JiHiiibie cpoKH BereTan,HOHHoro nepnofla, H3MeHHHCb b pa^e 
CJiyaaeB h no otabjibhum toahm. B 1971 r. A H $$GP e HAHan,HH noneK 3anoHqH- 
nacb bo 2-h AeitaAe hiojih y bhaob ceKAHH Platanoidea , b 1-h A^KaAe aBrycTa 
y A. pseudoplatanus, bo 2-h A eKa A e aBrycTa y A. negundo h b 1-h A eKa A® 
hoh6ph y bhaob ceKAHH Trilobata. B 1972 KpaHHe 3acymjiHBOM roAy npoijecc 
o6pa30BaHHH hobmx MeTaMepoB y 6ojibmHHCTBa bhaob hmcji pacTHHyTtiH 
xapaKTep; BpeMH AH<£<f>epeHipiaAHH noqen yAJiHHHJiocb Ha 1 AenaAy y A. pseu¬ 
doplatanus h A. negundo, Ha AJiHTeJibHHH cpoK y A. campestre. B to me BpeMH 
A. tataricum npeKpaTHJi AH$(|»epeHn;Han;HH) cbohx noqen Ha 1 A®KaAy, a A. gin- 
nala Ha 2 Mecnn,a paHbme b cpaBHeHHH c 1971 r. 

K MOMeHTy nepexoAa b rJiySoKHH hokoh b noqne hmcjihcb Bee noqeqHbie 
qemyn, hhotab 1 napa nepexoAHUx <f>opM jincTbeB h 2—5 nap npHMopAHaJib- 
HHX JIHCTbeB. 

B TeneHHe BereTaiiHOHHoro nepnoAa o6pa30BaHne MeTaMepoB noqKH y Bcex 
bhaob HecKOJibKo pa3 3aMeAJiHJiocb, h 3ajio>KeHHe cMemHbix 3aqaTKOB pa3Ae- 
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jihjih SoJibmne nay3M, HHTepBajibi, ^jiHTejibHOCTbio b 2—5 h 6oJiee njiacro- 
xponoB, — nepnoflu jieTHero noKon (UlnJioBa, 1969). B 1971 r. no oahoh 
t3koh nay3e hmojih kjichm ceKpnn Platanoidea, a TaKJKe A. tataricum h 
A. negundo. ^Be nay3bi 6biJiH OTMeneHH y A. pseudoplatanus h A. ginnala. 

B 1972 r. y 6oJibmnncTBa H3yqeHHbix bhaob Ha6jnoAaJiocb aHaJiorHHHoe 
qncjio nay3. HcKJiioqeHHeM HBHJincb A. campestre, y KOToporo hhcjio nay3 
yBeJiHBHJiocb Ha OAHy, h A. ginnala , y KOToporo hhcjio nay3 coKpaTHJiocb 
Ao oahoh. 

OcHOBHan Macca MeTaMepoB hohkh, Bee nemyn, nepexoAHue <f>opMu 
jinCTbeB, a y HeKOTopbix bhaob h nacTb npHMopAnaJibHux JiHCTbeB, KaK b 1971, 
Tan n b 1972 r. 3aKJiaAbiBajmcb po naCTynjienHH nepBofi nay3u. 3 tot nepnoA 
b (jjopMHposaHHH noneK n;eJiecoo6pa3Ho BUAeJiHTb KaK nepByio ocHOBHyio 
<£a3y AH$<|>epeHi];Hai];HH noneK. ^JiHTejibHOCTb ochobhoh $a3u onpeAejiaeTCH 
HanajioM npon;ecca <f>opMHpoBaiiHH hohkh a° HacTynjieHHH nepBon nay3H. 
H3yqeHH£ie bhah KJieHa b 3HanHTeJibHOH Mepe pa3JiHqa[OTCH no A-rcHTeJib- 
hocth 3toh <£a3u. B 1971 r. nepBaa <£a3a An$4>GP6HH,Han,Hii hohkh am^cb 
y A. platanoides n A. campestre 6 Aena/x, y A. pseudoplatanus 4 AenaAH, 
y A. ginnala n A. negundo 8 AeKaA n y A. tataricum 10 AeKaA. B 1972 r. a^h- 
TejibHocTb 3 toh $a3u y Bcex bhaob, 3a HCKJiioHeHHeM A. tataricum, 0Ka3ajiacb 
6oJiee pacTnnyTOH. OAHano KaK b 1971, TaK h b 1972 r. oKOHiaHne ee h ne- 
pexoA k nepBofi nay3e coBnajin c 3ajio?KeHHeM onpeAejieHHofi napu npnMop- 
AneB. y KJieHa oCTponnCTHoro b 1971 h 1972 rr. nepBan nay3a HacTynHJia 
npn 3aKJiaAKe 6 -h napbi npnMopAneB h A^Hnacb okojio 4 AeKaA. K 3TOMy 
BpoMOHH o6pa30BHBajiHCb Bee qemyn, nepexoAiiue <f>opMH JiHCTbeB h 1 napa 
npHMopAnaJibHux JiHCTbeB. y A. campestre nepBaa nay3a b 1971 h 1972 rr. 
HacTynnsa TaKHte nocne 3ajiOH<eHHH 6 -h napu npnMopAneB. OAHaKO AJiHTejib- 
HocTb ee b 1972 r. 0Ka3ajiacb pacTHHyTOH ao 6 AeKaA. 06pa30BaHHe nocjieAy- 
iom,eH napu npnMopAHaAbHux JiHCTbeB coHpoBOJKAaJiocb BTopofi npoAOJUKH- 
TeJibHOH (ao 7 A eKa A) nay30H, 3aBepmHBmeHCH 3aKJiaAKOH nocjieAHen napu 
npnMopAneB . B 1971 r. nocjie cpaBHHTeJibHO kpbtkoh nepBon nay3H Ha6jno- 
Aajincb HHTeHCHBHoe o6pa30BaHHe npHMopAHajibHux JiHCTbeB. OneBHAHo, 
hto y A. campestre He6jiaronpHHTHue noroAHue ycjioBHH 1972 r. BLi3BajiH 
yAJiHHeHHe npon;ecca AH<|><f>epeHn;Han;HH hoikh. 3to b cboio onepeAb h o6bHCHHeT 
noHBJieHHe AonoJiHHTeJibHon nay3H MeiKAy A®yMH nocJieAHHMH MeTaMepaMH, 
o6pa3QBamte KOTopux hpoxoahjio bhjio h HeneTKO. Y A. pseudoplatanus 
KaK h 1971, TaK h b 1972 r. Ha6jiK»AajiHCb abb xopome BupaateHiiHe tojkab- 
CTBeHHue nay3u. riepBan nay3a HacTynajia nocne 3aKJiaAKH 6 -h napu npnMop- 
AneB h a^hjjbcb HenpoAOJiHiHTejrbHoe BpeMH, okojio 2 AeKaA. BTopaa nay3a 
HacTynHJia nocjie o6pa30BanHH 8 -h napu npnMopAneB h 6biJia 6oJiee npoAOJi- 
iKHTeJibHOH, ocoSeHHo b 1972 r. (okojio 5 A^KaA). y A. ginnala b 1971 r. 
BHHBHJiocb 2 nepnoAa hokoh. IlepBafl nay3a Ha6jnoABJiacb nocjie o6pa30Ba- 
hhh 7-h napu npnMopAneB h AJiHAacb 6ojiee 3 AeKaA. Btopbh nay3a, HacTy- 
nHBmHH nocjie 3ano?KeHHH 8 -h napu npHMopAHeB, 3aBepmHJiacb no3AHo 
oceHbio o6pa30BaHneM hoboh napu npnMopAneB. B 1972 r. BTopan jieTHHH 
nay3a nepenuia 6e3 npo6y?KAeHHH b 3hmhhh noKofi. Y A. tataricum nepBan 
nay3a b 1971 r. HHCTynnjia nocne o6pa30BaHHH 9 -h napu npnMopAneB, 
a b 1972 r. — nocjie 8 -h napu h A^H^acb npoAOJiHtHTejibBoe BpeMH (6ojiee 
10 ABKaA). JlniHb no3Ano oceHbio nay3a npepuBajiacb o6pa30BaHHeM AonoJi- 
HHTejibHOH napu npHMopAneB. Y A. negundo nepBan nay3a b 1971 h 1972 rr. 
HacTynajia oAHOBpeMeHHo, nocjie AmjKjtepeHixHaixHH 5 -h napu npHMopAneB, 
h AJiHJiacb okojio 3 A eKa A- 

HacTynjieHne nepnoAOB noKOH h npon;ecce AH<J«J> e P6HAHan;HH nonenHux 
MeTaMepoB y paccMoTpeHHUx bhaob qeTKo CBH3UBaeTCH c o6pa30BaHHeM 
onpeAejieHHOH napu npnMopAneB. IlepBan nay3a xopomo Bupan<eHa y Bcex 
bhaob. BTopan nay3B o6Hapy/KHBaeTCH y HeKOTopon nacTH bhaob. OHa 
qeTKo Bupaatena y A. pseudoplatanus, y A. ginnala b He6jiaronpHHTHue 
roAH OHa Mo*eT nepenTH b bhmhhh hokoh. Pa3JiHHHa h npoAOJUKHTeJibHocTb 
nay3 b npoAecce (JtopMHpoBanHH noneK y oTAeJibHux bhaob. IlepBUH nepnoA 
noKOH no cpaBHeHHK) co btopum o6uaiio Kapone, ho BupameH CTa6HJibHee 
h npoAOJiiKaeTCH He Menee AByx AeKaA y A. campestre h A. pseudoplatanus. 
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He MeHee Tpex flenafl y A. ginnala h A. negundo, He MeHee qeTupex AeKaA 
y A. platanoides h cBHme hhth fleKafl y A. tataricum. 

B HeMeHtmefi CTeneHH H3yqeHHHe bhah KJieHa pa3JraqaiOTCH h no TeMnaM 
o6pa30BBHHH MeTaMepoB b noHKe na pa3JiHHHHx <f>a3ax ee A H <M> e P eHI l HflI l HH " 
Kan oTMenajiocb Bume, Ha nepBofi <f>a3e 3aKJiaAHBaeTCH ocHOBHan qacTb MeTa¬ 
MepoB noHKH. BejiHHHHa HJiacToxpoHa b btot nepnoA y H3yqeHHHX bhaob 
HaHMeHbman n Kojie6jieTCH b npeAejiax 5 — 16 AHefi (Ta6ji. 2). B aaKJiKHra- 
TejibHHH nepnoA (JiopMHpoBaHHji BereTaTHBHOH hohkh, KorAa npoacxoAHT 
3aJioH«eHHe npHMopAHaJibHux JiHCTbeB, BejraqHHa njiacTOxpoHa CHJibHo Bapb- 
npyeT h AOCTHraeT BCJieACTBHe A^HTeJibHUx nay3 6oJibnio0 BejiHHHHH (15 — 
49 Alien). Eonee Me3o$HJibHue bhah ceKijHH Platanoidea :h Gemmata HMeiOT 

HaHMeHbHIHH HJIHCTOXpOH KaK Ha OCHOBHOH <J>a3e, TaK H B 3 aKJIK)qHTeJIbHHH 
nepnoA AH(f)(f)epeHLi;Han,HH noneK. YaHTHBaH, hto 6 oJiee Kcepo<f>HJibHbie bhah 
ceKpHH Trilobata n Negundo o 6 napy>KHBaioT cpaBHHTeJibHo MeAJieHHHe 
TeMHU (J»opMOo6pa30BaHHH, orMeTHM, hto b npeAejiax poA^ Crataegus H. B. Illtt- 
JioBa (1969) Ha 6 jiK»AaHa npoTHBonojiojKHoe HBjieHne. 06T>HCHHTb TaKoe Heco- 
OTBeTCTBHe MOJKHO JIHHIb pa3HbIMH nyTHMH 3BOJHOH;HOHHOH aAaHTaiJHH 3THX 
TancoHOB, pa3JiHHiieM hx reHe3Hca. 

TaKHM o6pa30M, H 3 yqeinibie 6 bhaob poAa Acer b onpeAejieHHOH Mepe 
pa3JiHHaiOTCH MejKAY co 6 oh Ka« no eMKOCTH (CepeSpHKOBa, 1971) BereTaTHB- 
HHX noqeK, TaK H HO OCo 6 eHHOCTHM HX <f>OpMHpOBaHHH. 3 th pa3JIHHHH CBH&aHH 
C OCo 6 eHHOCTHMH (|)HJIOreHe3a BHAOB, C OCo 6 eHHOCTHMH HX aAaUTHBHOH 3BO- 
jhoijhh b ycjioBHHX cbohx apeajioB. CpaBHHTejibiio 6 oJibnioe hhcjio noneHHHx 
qemyfi y Bcex paccMaTpnBaeMbix bhaob poAa, xapaKTep hx nonKOCMHKaHHH 
CBHAeTeJibCTByiOT 06 hx npHcnoco 6 jieHHOCTH k nepeHecennio HeGjiaronpnHT- 
hhx noroAHbix ycjioBHH. HanMeHbmee hhcjio nemyn HMeeT A. negundo H3 
ATjiaHTHaecHo-CeBepoaMepHKaHCKOH <|>jiopncTHqecKOH oSjibcth. Apeaji 3 Toro 
BHAa pacnojiOHteH b npeAejiax yMepemioro h cy 6 TponHqecKoro KJiHMaTHne- 
ckhx noncoB h npnypoqeH b paBHofi Mepe k npnpoAHUM 3 ohbm CTenn, CMe- 
maHHEIX HIHpOKOJIHCTBeHHblX H BeHH03eJieHHX JieCOB. PaHOHH 3TH XapaKTepH- 
3yiOTCH KaK paBHOMepHHM, TaK H HeyCTOHHHBblM pe>KHMaMH yBJiaiKHeHHH. 
Bee 3 TO CBHAeTejibCTByeT o uinponoH 3 KOJiorHnecKOH aAanTan,HH A. negundo 
K yCJIOBHHM CyXOCTH H K yCJIOBHHM KpaHHHX TeMHepaTyp, HeCMOTpH Ha Ma- 
jioe hhcjio nerayfi b nonne. Han 6 ojibmee KOJinnecTBo nonenHbTX nerayfi HMeeT 
bha A. tataricum cckijhh Trilobata, apeaji KOToporo npnypoqeH k o 6 jiacTHM 
HeAocTaTOHHoro yBJianmeHHH 3 ohh CTenn h JiecocTenn EbpochShpckoh <£jio-- 
pncTHnecKOH o 6 jiacTH. ^.pyroH 6 jih 3 khh npeACTaBHTejib 3 toh ceKHjnn A. gin¬ 
nala, npHHaAJieiKaiAHH TaKHie k pHAy Tatarica, HMeeT cpaBHHTeJibHo MeHb- 
mee hhcjio neuiyn. 06bHCHHeTCH 3 to, bhahmd, TeM, hto apeaji A. gitmala 

(J)OpMHpoBajICH B yCJIORHHX MyCCOHHOTO KJIHMaTa 30HH CMemaHHHX JieCOB 
BoCTOHHO-a3HaTCKOH <f>JIOpHCTHHeCKOH o6jiaCTH. OneBHAIIO, HTO Ha6jIK»Aae- 
Moe pasJiHHHe 3thx bhaob o6n3aHo b onpeAejieHHOH Mepe pa3JiHHHio hx ape- 
ajioB no yCJIOBHHM yBjiaHmeHHH. OAnaKO Majioe hhcjio nonenHHX nemyn, 
Ha6jiiOAaeMoe, b aacTHocTH, y A. negundo, He BcerAa CBHAeTejibCTByeT o hohh- 
JKeHHOH yCTOHHHBOCTH K He6jiarOHpHHTHHM KJIHMaTHHeCKHM (JOKTOpaM. 
HanpoTHB, 6ojibmoe hhcjio nonenHux nerayn y A. pseudoplatanus, Me30$HTa 
H3 BJiaroJiio6HHOH ceKUjHH Gemmata, He o6ecnenHBaeT ero ycTOHHHBoCTb hh 
k cyxoCTH B03Ayxa, hh k bo3A6hctbhhm KpaHHHX TeMnepaTyp b cpaBHeHHH 
xoth 6h c A. platanoides H3 ceKAHH Platanoidea. CjieAOBaTejibHo, hhcjio 
noaeaHux qemyH y H3yqeHHbix bhaob He BcerAa Moa<eT cjiyjKHTb naAeiKHUM 
HOKa3aTejieM y ctohhhbocth k He6jiaronpHHTHHM bo3A6hctbhhm cpeAH b npe¬ 
Aejiax poAa. B onpeAejieHHOH Mepe 3tot npn3HaK npHMeHHM b npeAejiax 
ceKAHH h pnAa. 

06Hapy*eHHue CTa 6 HJibHbie nay3u b npopecce (|)opMHpoBaHHH BereTa- 
thbhhx noneK y bhaob Acer o 6 hhho npeBumaiOT HJiacToxpoH b 3—5 pa3 h, 
corjiacHO IIIhjioboh (1969), aojhkhh 6 uTb OTHeceHu k KaTeropnH o 6 jinraT- 
hhx. Oco 6 enHo 3 to KacaeTCH nepBofi nay3u, BpeMH npoHBJieHHH KoTopon 
h AJiHTeJibHOCTb 6 hjih cpaBHHTeJibHo hoctohhhh B noroAHbix ycjioBHHX pa3- 
hhx JieT. OSHapynieHHe y pHAa bhaob BTopon nay3H AaeT ocHoBaHHe npeAHo- 
jiaraTb, hto MHoronay3HbiH phtm (Jopmhpobbhhh nonKH Bupa 6 aTbiBajiCH 
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y Tex rpynn KJieHa, sboakhjhh kotopeix npoTenajia b ycAOBHHX AOCTaTOHHoro 
yBjiajKHenHH npn fl^HTeJibHOM nepno^e BereTapHH. C APyroii ctopohh, 
y A. campestre, apeaji KOToporo npHyponeH k 3one HiHpoKOAHCTBenHHx 
n BeqH03ejieiibix JiecoB b paiioHax c wapKHM cyxHM JieTOM Ebpoch6hpckoh 
h Cpe3H3eMHOMopcKOH (|)jiopHCTHBecKHX oSjiaCTeH, BTopan nay3a Ha6AK>Aa- 
Jiacb jinmb b ycjioBHHx 3acyxn 1972 r. OaeBHAHO, hto b OTflejibHbix CAynanx 
nepexofl k MHoronay3HOCTH pnTMa pa3BHTHH noneK hbahotch aAanraHHeH 
k He6jiaronpHHTHbiM noro^HbiM ycAoaHHM. 

AHajiH3 npoAOJia«HTeJibHOCTH nepBon, ochobhoh, <|)a3bi AmJxJepeHAHaAHH 
uoHKH y H3yBeHHbix bhaob noKa3HBaeT, hto 6 ojiee Me30<|)HAbHbie bhah CKopee 
nepexoflHjiH k nay3e no cpaBHeHHio c Kcepo<|>HTHHMH BHflaMH (Ta6n. 2). 
CooTBeTCTBeHHo y 3thx bhaob pa3JiHHaiOTCH h TeMBbi opraHoreHe3a BereTa- 
THBHOH HOHKH Ha yK333HH0H <f>a3e. Oco6eHIIO HeTKO 3TO BbipajKeilO npn A h <|>' 
(fiepeHi];nanHn noHennhix nemyii. Han6ojiee BticoKne Tewnbi o6pa30BaHHH no- 
HeiHHX Heuiyfi Ha6jiioAajiHCb b cenpHH Gemmata , necKOAbKO im;i;e ohh 6hah 
b ceKpHH Platanoidea, em,e hhjkc b cckijhh Trilobata. HaH6oJiee MeAAeHHbie 
TeMHH 33.10/KeHHH nemyn Ha6jiK»AajiHCb y bhaob ceKijHH Negundo. 3th pa3AH- 
hhh 6e3ycjioBiio cBH3aiibi c ocoSeimocTHMH reHeanca sthx ceKijHH. Ecah cpaB- 
HHTb nojiojKeiiHe cenpHH no cxe\ie (JiHJioreHeTHneCKHX CBH3en b po^e Acer 
(rioHpKOBa, 1933), TO MOJKIIO OTMeTHTb TeHAenpHIO K 3aMeAJieHHIO TeMHOB 
33ao>kohhh noaeHHbix aemyn b 6 oJiee npoABHHyTux <f>HAoreneTHHecKH ceK- 
pHHX. y^HTblBaH OCo6eHHOCTH 3KOAOTHH 3THX T3KCOHOB, MOJKHO HpeAHOAOJKHTb, 
hto sboakhjhh hx npoxoAHJia b nanpaBAeHHH Kcepo<|)HTH3apHH. TeMrat 
(|>opMoo6pa30BaHHH nepexoAHUx <|>opM h JiHCTbeB y paccMOTpeHHbix bhaob 
paajiHaaiOTCH eme 6 ojibme. 3HaaHTejibHbie paaAiniHH Ha6jnoAaioTCH h b npe- 
AeJiax ceKpHH. B n;eJioM 6ojiee BucoKne TeMnw hmciot Me30(|)HJibHbie bhah. 

TaKHM o6pa30M, BHHBAeHHbie OCo6eHHOCTH H P03J1HHHH B CTpoeHHH H 
(JopMHpoBaHHH BereTaTHBHbix na3yuiHbix noneK y 6 bhaob poAa Acer b onpe- 
AeAeHHOH Mepe CBH3aHM c hx SKOAorneH h <|>HAoreHe30M. Hhcjio 3amHTHBix 
nemyn b noaKax, tcmhh hx AH<£<£epeHn;Han;HH b HaH6oAbiueH CTeneHH coot- 
BeTCTByioT 3HOJiorHHecKOMy npouiJioMy reHe3Hca hcxoahhx <£opM, ho He 
OTpajKaiOT B A0CT3T0HH0H Mepe 3K0JI0rHHeCKyi0 A H( M> e P eH D;HaiJHIO TaKCOHOB 
b HacTOHmee BpeMH. IIpH3HaKH 3th MoryT HMeTb 6oJibmee 3HaaeHHe b chc- 
TeMaTHKe oTAejibHux ceKU,HH h MeHbmee — b cnCTeMaTHKe OTAeJibH?,ix phaob 
h bhaob. Phtm HHyTpnnoHeHHoro poeTa, hhcjio nay3, fflAHTeAbHOCTb nepBOH 
OCHOBHOH $a3EI pOCTa CpaBHHTeJIbHO HeTKO BbipaHtBIOT SKOJIOTHHeCKHe oco- 
6 eHH0CTH H3yHeHHHX BHAOB H XOpOHIO OTpajKaiOT SKOJIorHHeCKyiO A H $<£ e " 
peHAHapnio bhaob b npeA©Aax pnAa. Pa3JiHHHe pnTMa y bhaob oahoh ceKn,HH, 
OAHOrO PHAH CBHAGTeJIbCTByeT O BHpaJKeHHOH BHOJIOrHHeCHUH 3AanT3AHH HX 
b npopecce sboakhjhh b ycAOBHHX cBoero apeajia (A. platanoides h A. cam¬ 
pestre H3 cenn,HH Platanoidea, A. ginnala h A. tataricum H3 p«Aa Tatarica 
ceKU,HH Trilobata). 

B 3HKJIMHeHHe OTMeTHM, HTO BCe H3yneHHbie BIIAH pa3JIHHaiOTCH HO HHCJiy 
MeTaMepoB b noHKe, no HHCJiy npHMopAnaJibHHX JiHCTbeB. Hhcao nemyn 
b noHKax He oTpamaeT aKOAornnecKHe oco6eHHocTH H3yHeHHtix bhaob, b ot- 
AeJibHUx cnyaanx stot npH3H3K npHMeHHM AHnib b npeAeAax ceKpHH h pn- 
AOB. IIpoi];ecc (JtopMHpoBanHH BereTaTHBHOH hohkh HHeeT caojkhhh xapaKTep, 
CAOJKHyiO pHTMHKy. CKOpOCTb 33AOJKeHHfl npHMopAHBB B TeHeHHe Ce30Ha 
HenocTOHHHa. IIpon;ecc o6pa30BaHHH hobhx ahctobux 3anaTKOB b nonKe 
npepHBaeTCH y H3yHeHHbix bhaob 1—2 pa3a b TeaeHHe ce30Ha AJiHTeAbHHMH 
nay3aMH CTa^HAbHoro xapaKTepa, HeaaBHCHMO ot hotoahhix ycAOBHH pa3Hbix 
AeT. 

y Bcex bhaob poAa A cer neTKO BtipajKOHa nepBan nay3a b P33bhthh noHKH, 
HacTynAeHHe KOTopon CBH3UBaeTCH c o6pa30BaHneM onpeAeAeHHon napbi 
npHMopAHeB (toh hah hhoh b 33BHCHM0CTH ot BHAa). BTopan nay3a — 6oAee 
AAHTeAbHan , ho MeHee CTa6nAbHaH, oahh h Te jKe noroAHue ycAOBHH MoryT ee 
Bbi3BaTb y oahhx bhaob h noAaBHTb y APyrnx. Kan mh yate oTMeaaAH, bo3- 
mojkho, hto MHoronay3HHH xapaKTep BHyTpHnoaeHHoro pocTa hbahctch 
3BojnoifHOHHOH aAanTaii,HeH BHAa b oahom CAynae k ycAOBHHM AAHTeAbHoro 
BAaHtHOrO AeTa (Me30(f)HTH), C APyrOH CTOPOHH — K yCAOBHHM AJIHTeAbHMX 
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ji0thhx 3acyx (Kcepo<|)HTH). flaHHHe Hamero nccjieflOBaHHH noflTBepjKflaiOT 
npeflCTaBJieHHe o CTaSnjibHOCTH h cneflH^HqnocTH phtmhkh ce30HHoro pa3- 
bhthh no6era hh parnnix <|>a3ax ero pocTa. 
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B. r. KanjiHH, r. T. KaHflajiosa 

O r0PH30HTAJIbH0fl CTPYKTYPE 
HJlAKOBO-PA3HOTPABHO-OaHOJlETHECOJIflHKOBbIX 
HEPHOCAKCAYJIbHHKOB BOCTOHHbIX KAPAKYMOB 

V. G. K A P L I N AND G. T. K A N D A L O V A. ON THE HORIZONTAL 
STRUCTURE OP SEDGE-HERBACEOUS-ANNUALSALTWORT BLACK 
SAXAUL COMMUNITIES OP EASTERN KARAKUMS 

B pa6oTe paccMaTpHBaioTCH oco6eHHOcTH ropH30HTajibHoii CTpyKTypu HJiaKOBo- 
pa3HOTpaBHO-OAHOJieTHecoJiHHKOBux HepHocaKcayjibHHKOB, mnpoKo pacnpocTpaHeHHbix 
b Boctoihhx KapaKyMax. IIo MaTepaanaM, coOpaimuM b PeneTeKcKOM 3anoBeflHHKe, 
b (f)HT0i;eH03ax yKa3aunhix caKcayjibHHKOB Buflejienu HepnocaKcayjioBo-HJiaKOBbia c KaH- 
flblMOM meTHIIHCTbIM, qepHOCaKCayjIOBHH HJiaK0B0-pa3H0TpaBH0-0flH0JieTHeC0IIHHK0BbIH 
h qepnocaKcayjioBbiii paaiioTpaBiio-oflHOjreTiiecoJiHHKOBUH MHKpo<J)HTOReH03u. <J>opMnpo- 
BaHHe MHKp0({)HT0IieH030B oObHCBHeTCH IteOflllOpOflHOCTblO B03paCTH0H CTpyKTypu HOUyjIH- 
rhh B^HiJiHKaTopa Haloxylon ammodendron. MjiaKOBO-pa3HOTpaBHO-o;uioacTHecojiHHKOBue 
qepnocaKcayjibHnKH upe/icTaBjimoT co6oh 3aKOHOMepuoe coaeTaune Ha3BaHHUx MHKpo- 
(J)nT0uen030B. B pa6oTe TaKjtte noKa3aHo, hto MnKpotf)HTon,eH03bi b cboio oaepeflb hmciot 
flOBOJIbUO CJIOJKHyiO CTpyKTypv. 

B Boctothux KapanyMax mnpoKo pacnpocTpaHeHH 6ejio- h qepHocaKca- 
yjibHHKH. BejiocaKcayjibHHKH c Haloxylon persicum Bunge ex Boiss. ncnojib- 
3yioTCH KaK nacTSnma ajih oBen;, a qepHBie caKcayabHHKH c H. ammodendron 
(C. A. Mey.) Bunge hmciot 6oJibmoe 3HaqeHne b toiuihbhom xoanncTBe KopeH- 
Horo HacejieHHH. CaKcayjibHHKH Boctohhux KapanyMOB k HacTOHnjeMy Bpe- 
MeHH CHJibHo HCTomeHhi. ^jih npaBHJibHofi opraHH3au,HH Bunaca oBeij b 6ejio- 
caKcayjibHHKax h 3aroTOBKH ToroiHBa b qepHocaKcayflbHHKax KpanHe Heo6- 
xoflHMo H3yueHHe CTpyKTypu (J)HTon;eH030B yKa3aHHHx <£opMan;HiL 

H3yqeHHe CTpyKTypu <|>HTon;eH030B nycTUHb, KpoMe npanTHaecKoro, HMeeT 
OoJTbmoH HayqHbiH HHTepec, a TaKJKe h MeTOflHqecKHH, nocKOJibKy HycTUH- 
Hue $HT0iieH03H HMeioT 6ojiee npocTyio CTpyKTypy ho cpaBHeHnio co CTen- 
humh hjih jiecHUMH; Ha npHMepe nyCTUHHux <J>HT0fleH030B b 6ojiee kopotkhh 
cpoK h npn MeHbmHX 3aTpaTax Tpyga mojkho buhbhtb 33K0H0MepH0CTH cjioHte- 
hhh (|)HToii,eH03a, noHHTb cyTb $HTon,eHOTHqecKnx OTHomeHHH Meatfly nonyjin- 
flHHMH pa3JIHRHUX BHflOB paCTeHHH. 

CneiinajibHUX pa6oT no H3yqeHHio CTpyKTypu caKcayjioBux (JpHToijeHoaoB, 
HacKOJibHo HaM HSBecTHo, He npoBoflHJiocb. B pa6oTax mhothx necneflOBaTe- 
Jien npHBoflHTCH KpaTKne CBefleHHH o 3 3Bhchmocth xapaKTepa pacTHTeJibHoro 
noKpoBa qepHocaKcayjibHHKOB ot CTeneHH hx coMKHyTocTH h hojihotu flpeBo- 
ctoh (BjiaroBemeHCKHH, 1941; Poahh h MnporaHHqeHKo, 1968; Mhpohihh- 
qeHKo h Toru3aeB, 1972, h flp.). Han6ojiee hojiho 3Ta 3aKOHOMepHocTb pac- 
CMaTpHBaeTCH b pa6oTe B. A. ^y6flHCKoro (1928). Ha yqacTKax c rycTUMH 
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qepHocaKcayjibHHKaMH, no ero AaHHHM, nponcxoAHT yrnioTHeirae uecna 
BCJie^cTBHe B03AencTBHH Ha Hero caKcayjia, H3pe?KHBaHHe h Hcne3HOBeHHe 
necnatHOH ocokh, Ha CMeHy KOTopofi npnxoflHT rajio(J)HTH. Bo3o6HOBJieHHe 
caKcayjia Ha TaKnx yuacTKax HeBejiHKo, 6ojiee o6hjibhhh noflpocT caKcayjia 
pa3BHBaeTcn Ha yuacTKax c pa3pejKeHHHMH caKcayjibHHKaMH h c pa3pbixjieH- 
hoh hobboh. B 3toh ate pa6oTe yKa3HBaeTCH h Ha CBoeo6pa3ne noAKpoHOBbix 
rpynnnpoBOK uepHoro caKcayjia. 0 M03aHBH0CTH TpaBHHHCToro HtntpoBa 
b caKcayjibHHKax nncajin h flpyrne HCCJieAOBalejin (PoTmmibA, 1960; Poahh, 
1963). jZ^oBOJiBHo hoapo6ho M03anBH0CTb paccMaTpnBaeTCH b pa6oTe II. Ty- 
HHHa, M. HmaHKyjineBa h P. Torti3aeBa (19726), KOTopue A^TajibHo aHajinan- 
pyiOT o6ycJioBjiHBaioni;He ee hphbhhh. OAHaKO yKa3aHHbie pa6oTbi He ho3bo- 
JIHHJT HOHHTb 33KOHOMepHOCTeH ropH30HTaJIbHOro CJIOJKeHHH CaKCayjIOBEIX 
<|>HT0I];eH030B. 

B a3hhoh CTaTbe AeJiaeTCH nonbiTKa aHa:iH3a ropH30HTaJibHo@ CTpyKTypbi 
cjiojKHBmerocH HJiaKOBo-pa3HOTpaBHo-oAHOJieTHecoJiHHKOBoro nepHOcaKcayjib- 
HHKa. 1 MaiepnaJi co6paH b 1971 —1972 rr. Ha TeppHTopnn PeneieKCKoro 
3anoBeAHHKa b jianAinatJiTe KpynHorpHAOBHx necKOB (TyHHH h AP-> 1972a). 

JiaHAinaiJiTa xapaKTepHBi acHMMeTpnHHbie neciaHHe rpHAW cy6MepHAHaH- 
Horo HanpaBjieHHH. BocTOBHHe ckjiohh rp«A nonorne, 3anaAHbie — kpyTue. 
K 3aHaAHbiM CKJieHaM npHMHKaioT AOJiHHOo6pa3Hbie nobHJKeHHH c uepHo- 
caKcayjibHHKaMH. TpyHTOBHe boabi npecHue hjih cjiabocojioHOBaTbie, 3ajie- 
raioT Ha Hebojibinofi rJiy6nHe, 5—10 m (TyHHH h AP -7 1972a). 3 thm o6bhc- 
HHeTCH npHypOBeHHOCTb qepHUX CaKCayJIbHHKOB K AOJIHHOo6pa3HbIM HOHH- 
/KeHHHM (IleTpoB, 1935). 

no AOJiHHOo6pa3HHM noHH>KeHHHM b PeneTeKCKOM 3anoBeAHHKe Hanbojiee 
pacnpocTpaHeHu HJiaK0B0-pa3H0TpaBH0-0AH0JieTHec0JiHHK0BHe uepHocaKca- 
yjibHHKH. B ApeBecHo-sKycTapHHKOBOM apyce, KpoMe uepHoro caKcayjia, 
BCTpenaeTCH JiHiiib KaHAHM Calligonum setosum Litv. B TpaBHHOM nonpoBe 
o6uBHbi HJiaK Carex physodes Bieb., Kochia schrenkiana (Moq.) Iljin, Suaeda 
lipskyi Litv., Londesia eriantha Fisch. et Mey., Matricaria lamellata Bunge, 
Schismus arabicus Nees h aP- 

B OAHOM H3 T3KHX BepHOCaKCayJIbHHKOB, B 3 KM CeBepHee qeHTpaJIbHOH 
ycaAi>6bi 3anoBeAHHKa, 6 hji Bu6paH MOAejibHHH yuacTOK njiomaAbio b 1 ra. 
C noMoipbio TeoAOJiHTa, KOJibeB h MepHOH jieHTH yuacTOK 6 hji pa36HT Ha KBaA- 
paTH HJion^aAbio 100 m 2 . Ha njiaH b MaciHTa6e 1 : 200 6 hjih HaneceHti c HHCTpy- 
MeHTajibHofi TOBHocTbK) Bee oco6h uepHoro caacayjia h KaHAUMa meTHHHCToro. 
Tohkoh oTMeuajicH ijeHTp KycTa h 3apncoBHBajiacb ropH30HTajibHan npoeKpHH 
KpoHH. Kaa«AOH oco6h npHCBaHBajiCH onpeAejieHHHH hophakobbih HOMep. 
OAHOBpeMeHno Hpon3BOAHJiocb H3Mepeune h 3anncb b TaKcapHOHHOM 
acypHajie bhcoth KycTOB, AHaMeTpoB KpoH, AnaMeTpoB ctbojiob y no- 
BepXHOCTH 3eMJIH, BHCOT HHHCHHX rpaHHq KpOH. OTMeuaJIOCb TaKJKe KOJIH- 
uecTBO ctbojiob b KycTe, cocTOHHHe H CTeneHb njioAOHomeHHH oco- 
6en. CocTOHHne oqeHHBaJiocb no HH™6ajiJibHon niKajie: cyxne oco6h — 1, 
cocTOHHHe oco6en HeyAOBJieTBopHTeJibHoe — 2, yAOBJieTBopHTejibHoe — 3, 
xopomee — 4, oTJiHBHoe — 5; nJioAOHomeHHe — no mecTnbajuibHOH mKajie: 
He njioAOHocHiqHe oco6h — 0, oco6h c eAHHHBHHMH njioAaMH — 1, oco6h 
ujioaohocht cjia6o — 2, yAOBJiBTBopHTeJibHo — 3, xopoiuo — 4, o6hjibho — 5. 

KpoMe Toro, Ha HJiaH HaHocnjracb Bee hhh h ynaBiHHe oco6h. Bonee ieM ajih 
200 oco6efi no MeTOAHKe B. M. ApqHxoBCKoro (1933) 6 hji onpeAenen B03pacT. 

B KaMepajibHHx ycjioBHHX c noMombio najieTKH 6 ujih BUBHCJieHH njioiqaAH 
ropHBOHTajibHbix npoeKpHH KpoH KycTapHHKOH. fljiH noApocTa caKcayjia h 
K aHAHMa meTHHHCToro c KpoHoS npaBHJibHofi ijiopMbr HJiom;aAb npoeKpHH 
KpoHu BHBHCJiHJiacb no ee AHaMeTpy. 

n P H HccjieAOBaHHH ropH30HTajibHoro pacnpeAejieHHH TpaB b $HToqeH03e 
npejKAe Bcero o6paiqajiocb BHHMaHne Ha noHyjiHqnH Han6ojiee o6ubhux bh- 
AOb TpaB: HJiana, oahojiothhx cojihhok, poMamKH h AP- Ajih yKaaaHHHx bh- 
Aob onpeAejiHjiacb BHCJieHHoCTb BererapyroBAnx oco6en Ha 1 m 2 b MeatKpoHo- 
BEIX H HOAKpOHOBEIX HpOCTpaHCTBaX. C 3TOH HjeJIblO Ha npO^HJIHX AJIHHOH 

1 ABTopu BupawaiOT ncKpeHHioio npH3iiaTeabHOCTb H. T. HeaaeBOH ■ E. T. Mbjio 
3a pHA saaCHUx aaMeaaHHH. 


571 



8 —10 m ot ijempa nycia no HanpaBJieHHio k MeampoHOBOMy npoCTpaHCTBy 
3aKJiaAUBajiacb cepnn njiomaflOK no 0.16 m 2 hjih no 0.25 m 2 . 

Ilpn aHaJiH3e oonyjinpHH 3AH$HKaTopa coo 6 m,eCTBa qepHoro cancayna 
c noMombio aapnai^HOHHOH npHBon 6 hjih BbiAeneHU B03pacTUbie rpynnbi. 
AHajiH 3 noKa 3 aji, hto npn o 6 mefi hhchghhocth cancayjia b 853 oco6h Ha 1 ra 
cyxne cocTaBJinioT 7.5%. CpeAH BereTHpyromnxoco 6 efl no qncjieHHOCTHnpeo 6 - 
jia^aeT noApocT 30 10-JieTHero B03pacTa ( 66 . 8 %). ^obojibho 3HaqHTejibHO 
ynacTne b nonyjiHijHH oco 6 en 11 — 17-Jieraero B03pacia (29%). Oco 6 n CTaprae 
17 JieT COCTaBJIHIOT okojio 5.0%. 

CneflyiomeH 3aAaqen 6 hjio BHHCHeHHe npocTpaHCTBeimoro pacnpeAene- 
hhh B03paeTHHx rpyna nepHoro caKcayna. AHaJin3 noKaaaJi, bto ohh o6pa- 
3yiOT B «|)HT0i;eH03e 33KOHOMepHbie COHeTaHHH C rOCHOACTBOM OAHOH H3 B03paCT- 
hux rpynn. Ha oahhx yqacTKax saMeTHO npeo6jiaAaHHe 6ojiee CTapux 3K3eM- 
njiapoB caKcayna npn He3HaqHTeJibnoM yqacTHH noflpocTa. BbiAeaHJiHCb 
yiBCTKH c rocnojpjTBOM noApocTa ao 10-JieTHero B03paCTa; yAanocb t3k>ko 

BHHBHTb ynacTKH c o6HJineM nHent, ynaBinnx 
caKcaynoB h noApocTa. 

Ilpn aHaJiH3e nonyjinpHH Apyrnx bhaob 

HJiaKOBO-pa 3 HOTpaBHO-OAHOJieTH 0 ConHHKOBO- 

ro qepHocaKcayjibHHKa 6 hjio ycTaHOBJieHo, 
HTO BCe OHH HrpaiOT HOAqHHeHHyiO pom 
b coo6m,ecTBe. Hx cociaB h cTpyKTypa Haxo- 
AHTCH B CTporOM COOTBeTCTBHH C HpOCTpaH- 
CTBeHHUM pacnpeAejieHneM B03pacTHHx 
rpynn caKcayna. Hhlimh cjiob3mh, hcoaho- 
poAHOCTb B03pacTiioro cocTaBa nonyjiHn;HH 
3AH(|»HKaTopa onpeAe^HeT «|)opMHpoBaHHe 
CTpyKTypHHx nacTen <J)HTou,eH03a — MHKpo- 
(|»HT0r(eH030B B HOHHMaHHH H. T. HBaHOBOH, 
fl. JJ. HporaeHKO h K. n. EepcnoKOBoii 
(1963). Oco6h KOHKpeTHbix bhaobhx nony- 

MOryT BXOAHTb B OAHH, HeCKOJIbKO 
hjih bo Bee MHKpo(jf»HTOAeH03bi coo 6 mecTBa, 
ho b nocjieAHHX cjiyqanx ohh pa3jraqaioTCH 
no HHCJieHHOOTH, B03p3CTH0My COCTaBy, 
COCTOHHHHJ, nJIOAOHOHieHHH) H T. A- 

B H3ynaeMOM HJiaK0B0-pa3H0TpaBH0- 
OAHOJieTHecoJiHHKOBOM qepHocaitcayjibHHKe 
II3MH 61 .IJIH BblAeJieHU TpH THH3 MHKpO^HTO- 
i;eH030B: qepHocaKcayjioBO-HJiaKOBHH c KaH- 
Aumom meTHHHCTHM, qepHocaKcayJioBHH 
HJiaK0B0-pa3H0TpaBH0-0AH0JieTHeC0JIHHK0BUH H qepHOCaKCayJIOBUH pa3HO- 
TpaBHO-oAHOJieTHecojiHHKOBHH. npoCTpaHCTBeHHoe pacnpeAeJieHHe BUAejieH- 
HHX MHKp0(j^HT0I^6H030B nOKa3aHO Ha pHC. 1. 

HepHOcaKcayjioBO-HjiaKOBUH c KaHAbiMOM meTHHHCTMM (Haloxylon am- 
modendron—Calligonum setosum—Carex physodes) MHKpo<j>HToaeH03 3a- 
HHMaeT 10.9% njioipaAH MOAejibHoro yqacTKa. (DparMeHT auoro mhkpoc[>hto- 
n;eH03a npeACTaBJieH Ha pnc. 2, A. B APOBecHo-nycTapHHKOBoM apyce, KpoMe 
qepHoro caKcayjia, o6biqeH k 8 hahm m,eTHHHCTUH. Hhcjighhoctb Bererapyio- 
m,Hx oco6en qepHoro cancayna b nepecqeTe Ha 1 ra coCTaBjiaeT 1545.8, 
cpeAHHH qncjieHHocTb cyxnx oco6en caKcayna 9.2 Ha 1 ra (xa6ji. 1). Hhcjich- 
HOCTb noApocTa ao 10-JieTHero B03pacTa cocTaBJineT 1527.4+10 3K3. Ha f ra. 
06maH HJiomaAb npoempiH KpoH. caKcayna He3HaqHTejibHa (5.0%). 
npaKTHqecKoe OTcyTCTBne BapocjiHX oco6en qepHoro caKcayna b mhkpo- 
d>HTon,eH03e onpeAejineT 3HaqHTejibHoe yqacTne b HeM KaHAUMa meTHHHCToro . 
CpeAHHH qncjieHHocTb KaHAUMa 3Aecb cocTaBjineT 83 oco 6 h Ha 1 ra; noqTH 
Bee ohh HaxoAHTCH b yAoBJieTBopHTejibHOM coctohhhh, njioAOHOCHT 6ojiee 
75% KycToB (Ta6ji. 2). 

XapaKTep ApeBecHo-KycTapHHKOBoro Hpyca b MHKpo<|)HTon,eH 03 e onpe- 
AejiaeT cocTaB TpaBHHoro Hpyca. B TpaBHHoM nonpoBe rocnoACTByeT HJian. 
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Phc. 1. ropH30UTaabHaa CTpyK- 
Typa oahoto H3 yqacTKOB HJiaKOBO- 
pa3HOTpaBHO -o ahojictiiccoji a H ko Bo¬ 
ro qepHocaKcayjibHHKa. 

MuKpo0umoy.eHO3u: A — HepHOcanca- 

yjiOBo-ujiaKOBbiii c KaHjiMMOM meTHiiH- 
ctmm; B — qepHocaKcayjiOBuft miaKOBo- 
pa3HOTpaBHO-OniIOJieTHeCOJIflHHOBblA; B — 
qepHocaKcayjiOBuft pa3HOTpaBHO-onHO- 
JICTHeCOJIAHKOBhlK. 



B noflKpoHOBUx npoCTpflHCTBcix KyCTOB CTapme 10 JieT o6hhhi>i koxhh h 
CBefla. HncjieHHocTb miaKa npeBbimaeT 200 ocoSefi Ha 1 m 2 (pnc. 3, A). 

CjieflyeT OTMeTHTb, hto CTeneHb BbipajKeHHocTH hoakpohoboto nHTHa 3a- 
bhcht npn npoHHX paBHbix ycjioBHHX ot B03pacTa nepHoro caKcayjia. /JeTajib- 
HblH aHaJ!H3 paCTHTejIbHOCTH HOAKpOHOBHX IIHTeH HBJlHeTCH npe^MeTOM cne- 
IJHaJIbHOH CT3TbH, 33MeTHM JIHHIb, HTO HOAKpOHOBOe HHTHO HaHHHaeT <|>0pMH- 



ot 0 2 © 3 ■ n. 4 ,_, 

Phc. 2. ropH30HTajibHbie rrpoeKn,HH kpoh KycTapHHKoB b HJia- 
K0B0-pa3H0TpaBH0-0SH0JieTHec0JiflHK0B0M HepHocaKcayjitnnKe. 

1 — BererapyioiuHe oco6h HepHoro caKcayjia Haloxylon ammodendron: 

2 — cyxHe oco6h nepHoro caKcayjia; 3 — BereTHpyiomne oco6e KaHsuua 
Calligonum setosu.m\ 4 — iihh h ynaBmne oco6h cancayjia. A, B, B — 

TO we, 4TO H Ha PHC 1. 

poBaTbca npn 3—5-jieTHeM B03pacTe caKcayjia. BHanane BUTecHHeTCH HJiaK 

H3 npHCTBOJIOBOH H3CTH H <|>OpMHpyeTCH MepTBOnOKpOBHOe IipOCTpaHCTBO, 
HHorfla 3^ecb BCTpenaioTCH oT^ejibHbie 3K3eMnjiHpu Salsola praecox Litv. 
C B03pacT0M njiomaflb npoeKijHH KpoH, npenHTCTByiomHX ncnapeHHio BJiarn 
C HOBepXHOCTH nOHBH, yBeJIHHHBaeTCH, BJia>KHOCTb HOHBO-rpyHTOB noBH- 
maeTCH, 3acojieHHe hx c HaKomieHHeM, pa3Jio>KeHH6M h MHHepajiHsapHeS 
ona^a pacTeT, h 3Aecb hohbjihiotch CHaiana koxhh, 3aieM CBefla. IIo nepn<£e- 

pHH IIHTeH CTaHOBHTCH 06HHHOH pOM3IHKa. CTpyKTypa nO^KpOHOBHX HHTeH 

co BpeMeHeM ycjioatHHeTCH. ^jih Ka/KAoS B03pacTH0H rpyrniu oco6en nep- 
hoto caKcayjia xapaKTepeH Bnojrae onpenejieHHHH o6jihk noAKpaaaoBoro 
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b Berem- Hhcjichhoctb cyziijc 
oco6eft ocoOefi CyMMa 
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TAEJIHLJA 2 

TaKcapnoHHaH npiRTepocTlKa nouyjisiiHH Calligonum setosum 
B HJlaK0B0-pa3H0TpaBH0 - 0AH0JIGTHGC0JIHHK0B0M 
icpEOCaKcayjUBBKe 
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EepHOcaKcayjioBO-HJiaKOBUH c KaHftbi- 

0.9 

1.8 

81 

2 

2.6 

2.1 

78.0 

MOM 








MepHocaKcayjiOBbiH HJiaKOBO-pa3HO- 

1.0 

1.7 

7 

1 

2.3 

0.7 

67.0 

TpaBHO-OflpOJieTHeCOJIflHKOBblH 








HepHocaKcayaoBHH pa3HOTpaBHO-OA- 

0.8 

1.5 

1 

1 

1.5 

0.0 

0.0 

HOJieTHeCOJIHHKOBUii 








B cpeAHeM no <{)HToneH03y 

0.9 

1.7 

12 

1 

2.5 

1.6 

77.0 


nflTHcL B qepHocaKcayjioBo-HJiaKOBOM MHKpoif>HTon;eH03e npeodjiaAaiOT 
MepTBonoKpoBHue noAKpoHOBHe nHTHa, no pa3MepaM He npeBHmaiomHe njio- 
ma^H npoeKpHH KpoHH. Ha pnc. 3, A noKa3an xapaKTep pacnpeAeJieHHH 
BHCJieHHOCTH flOMHiiiipyion],0x bhaob TpaB hoa KpoHofi 12—14-JieTHero caKcayJia 
k 3a ed npeAenaMH. 

TaKHM o6pa30M, bjihhhhc qepHoro caKcayjia Ha HHjKHne Hpycu AaHHoro 
MHKpo<|)HTon,euo3a CKasHBaeTCH jinmb b $opMnpoBaHiin MepTBononpoBHux 
noAKpoHOBHX nnTeH h npaKTHnecKH He OTpamaeTCH Ha MeiKKpoHOBHX rpynnn- 
poBKax HJiana, b KOiropHX b cboio oqepeAbCKJiaAHBaioTCHdjiaronpHHTHbieycjio- 
bhh ajih Bo3o6noBJieHHH caKcayjia. 3Aecb me nocejineTCH khhahm meTHHHCTHH, 
a npn 3HanHTejibHOH miomaAH, 3aHHMaeMofi MHKpo<|>HToi];eH030M, hohbjihiotch 
nepKe3 Salsola richteri Kar., qoroH Aellenia subaphilla C. A. Mey., Apyrne 
bhah KaHAHMDB Calligonum spp., t. e. b a3hhhh MHKpo<|)HT6AeH03 cpaBHH- 
TejibHo jierKo bhoaphiotch Apyrne ApeBecHo-KycTapHHKOBHe bhah pacTeHnfi. 

KpoMe Toro, Ba/KHont oco6eHHocTbio qepHocaKcayjioBo-miaKOBoro MHKpo- 
(j)HT0AeH03a hbjih6tch npaKTHnecKoe oTcyTCTBne b HeM njioAOHoCHmnx ocoden 
qepHoro caKcayjia h canan BuconaH qncjieHHocTb ero noApocTa. 

HepHocaKcayjioBufi HJiaKOBO-pa3HOTpaBHO-OAHOJieTHecnjiHHKOBMH (Halo- 
xylon ammodendron — Carex physodes+Kochia schrenkiana+Matricaria 
lamellata+Suaeda lipskyi+Londesia eriantha+Schismus arabicus) mhkpo- 
4>HToueH03 33HHMaeT Ha MOAejibHOM yqacTKe 37.3% ero njiom,aAH. 3 to oahh 
H 3 Handojiee cjiojkhhx MHKpo$HToAeH030B. Ero <J>pameHT npeACTaBJieH Ha 
pnc. 2, B. 06m,aH qncjieHHocTb qepHoro caKcayjia 3Aecb cocTaBJiaeT 940.2 3K3. 
Ha 1 ra, 822.0 H3 hhx — noApocT ao 10-JieTHero B03pacTa (Tadji. 1). Oco6h caK¬ 
cayjia 11—17 jieT cocTaBJiHioT 12.0%. HncjieHHocTb cyxnx caKcayjioB — do- 
jiee 75 Ha 1 ra. CyMMa rniomaAefi npoeKiyiiH KpoH He npeBumaeT 15.8%. 
CocroHHHe BereTHpyioiAHX caKcayjioB yAOBJieTopHTejibHoe, H3 hhx hjioaoho- 
cht 12.1%. flJiH AaHHoro MHKpo(j)HTOAeH03a xapaKTepHo odnjrae nHefi 
h ynaBnrax ocoden (Tadn. 3). 

TAEJIHIIA 3 

licjieHHOcTb n h 6 h h ynaBnii ocooeii caKcayjia 
B HJiaKOBO-pa3HOTpaBHO-OflHOJI6THeCOJIHHKOBOM 
lepHOCaKcayjUBiKe Ha Ira 


MlIKpO(t>HTOIieH03 

KOJIHBeCTBO SKSeMnjIHpOB 

^GpHOCaKCayjIOBO-HJiaKOBUH C KaHAUMOM meTHHHCTHM . . . 

46.1 

4epH0caKcayji0BHH HJiaKOBO-pa3HOTpaBHO-oAHOJieTHecojiHHKO- 


BHH. 

187.5+84.6 

HepHOcaKcayaoBUH pa3H0TpaBH0-0AH0JieTHecoJiHHK0BhiH . . . 

113.4+39.6 

B cpeAHCM no $HTOiieH03y. 

115.7 
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B OTJiH’iHe ot BHinepaccMOTpeHHoro MHKpo<J>HTon;eH03a H3MeHeHne B03- 
pacTHon CTpyKTypu nonyjiHn;HH 3flH<|)HKaTopa b asiihom MHKpo(J>HTOHeH03e 
pe3KO CK33HBaeTCH Ha nonyJIHI^HH KaHfl^iIMa meTHHHCTOrO. 3fleCb OH AOBOJIbHO 
peAOK, 8 oco6e@ Ha 1 ra. CoCTOHHHe 6ojibmHHCTBa KyCTOB HeyaoBJieTBopn- 
TejibHoe, hjioaohocht 67% oco6efi (Ta6ji. 2); PeaKpnH TpaBHHoro nonpoBa 
Ha H3M6HeHHe B03pacTHoro cocTaBa nonyjiHpHH 3AH<J)HKaTopa b mhkpo«|)hto- 
ijeno3e BEipaataeTCH b 8HaHHT©JibHOM pacnpocTpaHeHHH rajio<|>nTOB b mcjk- 
KpOHOBOM HpOCTpaHCTBe, rjlaBHHM o6pa30M KOXHH. CTpyKTypa HOAKpOHOBHX 
nHTeH cjio>KHaH. 3Aecb o6hhhh koxhh, CBe^a, poManiKa, rnnCMyc, a nofl 
3acuxaioni,HMH KycraMH — JioHAe3HH (pnc. 3, B). HncjieHHocTb HJiaKa b Me?K- 
kpohobom npocTpaHCTBe MeHee 150 oco6en Ha 1 m 2 . IIoapoct nepHoro caKcayjia 
name Bcero npHyponeH k HHTHaM Hjiana c 6oJiee pHXJioii noHBofi. 

A 5 
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Pnc. 3. MncjreHnocTh HeKOTopux mnpoKo pacnpocTpa- 
HeHHLIX TpaB B HJiaKOBO-pa3HOTpaBHO-OflHOJleTHeCOJISHKO- 
bom qepaocaKcayjibHHKe (no flaHnHM 40 njioin,aa,OK 
0.16 m 2 ). 

I — b noaKpoHOBOM npocTpaHCTBe; II — b hokkpohobom npo- 
CTpaHCTBe. no ocu opduuam — KOJiH'ieCTBo BereTHpyiomHx ocoQeft 
Ha 1 m*; no ocu adcifucc — paccTOHHoe ot ueHTpa nyCTa (m). 
1 — Carex physode&\ 2 — Suaeda lipshyi ; 3 — Kochia &chrenhiana\ 
4 — Londeaia eriantha ; 5 — Matricaria lamellata. A, B, B — oQo* 
3HaqcHHH Te we, *ito h hs pnc. 1. 


OopMnpoBaHHe paccMaTpnBaeMoro MHKpo<|)HTopeH03a b coo6nj,ecTBe npefl- 
CTaBJineT co6oio cjiohhhh npoijecc. B abhhom MHKpo<J)HToi];eHo3e, no HaniHM 
Ha6jiK»AeHHHM, BCTpenaioTCH ynacTKH, npeACTaBJiHiomHfi BapnaHTH flajibHen- 
mero paaBHTHH HepHocaKcaynoBo-HJiaKOBoro MHKpo<J)HToijeH03a, r^e b nony- 
JIHH.HH 3flH(J)HKaTopa coo6in,ecTBa co BpeMeHeM 3HaHHTejibHyio flojiio HaiHHaiOT 
coCTaBJiHTb oco6h CTapme 10 neT. 3to Be^eT k yBejinneHnio o6meii njiomaAH 
npoeKpHH KpoH caKcayjia, pocTy Maccn nocTynaiomero b noHBy ona^a h ot- 
nafla; hact 3acoJieHHe HOHBO-rpyHTOB He TOJibKO b hoakpohobbix, ho h b MeJK- 
KpOHOBHX HpOCTpaHCTBaX, HHCJieHHOCTb HJiaKa CHHJKaeTCH H HOHBJIHeTCH KO¬ 
XHH. Bo3o6HOBJieHHe caKcayjia yxyAinaeTCfl. Tanne yaacTKH nerKO bhac- 
JIHIOTCH Ha MeCTHOCTH HO He3HaiHTejIbHOH HHCJieHHOCTH HHefi, paCHOJIOHteHHHX 

name oahhohho, h npaKTHHecKOMy oTcyTCTBHio cyxnx oco6efi caKcayjia CTap- 

HIHX B03paCT0B. 

C Apyrofi CTOpOHH, 3TO MOryT 6bITb yaaCTKH, HBJIHIOEAHeCH CJieACTBHeM 
AaJIbHeHHiero pa3BHTHH pa3HOTpaBHO-OAHOJieTHeCOJIHHKOBOro MHKpo(J)HTOAe- 
H03a, rAe co BpeMeHeM hact oTMnpaHne oco6en CTapnrax B03pacroB, yMeHbme- 
Hne hx HHCJieHnocTH. 3to hphboaht k yMeHbmeHHio hojihoth aPBBoctoh h 
o6meg njiom,aAH npoeKijHH KpoH, a, Kan H3BecTHo, Ta hjih HHan pa3HOBHA- 
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HOCTb DO^B B BepHOCaKCayJIbHHKaX pa3BHBaeTCH B 3aBHCHMOCTH OT nOJIHOTU H 
xapaKTepa apcboctoh (BjiaroBeipeHCKHH, 1941; 3ohh h JleoHTbeB, 1942; Ty- 
hhh h flp., 1972a). H3pejKHBaHHe qepHocaKcayjibHHKOB Be^eT k paccojieHHio 
noHBo-rpyHTOB h noHBjieHHio HJiana b MeampoHOBbix npocTpaHCTBax. Ha mcct- 
hocth TaKHe yqaCTKH JierKO y3HaioTCH no o6hjihk> mien, qanje pacnoJiaraio- 
ipnxcH rpynnaMH, no bhcokoh bhcjichhocth cyxnx oco6en cancayjia CTapmnx 

B03pa6T0B. 

HepnocaKcayjioBbiii paaHOTpaBHo-o^HOJieTHecojiflHKOBUH (Haloxylon am- 
modendron—Suaeda lipskyi+Matricaria Iamellata+Kochia schrenkiana+ 
Londesia eriantha) MHKpoi|»HTopeH03 3 aHHMaeT 51.8% njiom;aAH MOflejib- 
Horo yaacTKa. Ero «|)parMeHT nona 3 aH Ha pnc. 2, B. IIo cpaBHeHnio c ApyrnMn 
MHKpo$HTopeH03aMH oh Han 6 oJiee ct^opMnpoBaH. HncjienHocTb qepHoro 
caKcayjia 3Aecb cocTaBJineT 524.8+94.2 oco 6 n Ha 1 ra (Ta 6 ji. 1). Bo3o6HOBJie- 
hhh noHTH HeT. IIoApocTa okojio 100 oco 6 en Ha 1 ra. ^hcjichhoctb me hjioaoho- 
chih,hx caKcayjiDB cocTaBJineT 75.1 ±5.0% or odnjero HHCJia oco 6 en. Ilpeodjia- 
flaiOT 3K3eMnjinpH caKcayjia b B03pacTe 11—25 jieT (78.3%). 06man njiomaflb 
npoeKpHH KpoH caKcayjia cociaBJiHeT 51.6%. KaHflHM meTHHHCTHn ot- 
cyTCTByeT, Jinmb H3peAKa BCTpeqaioTCH 3acbixaiomHe hjih cyxne KycTU 3Toro 
BHJia. IIoflKpOHOBbie HHTHa B flaHHOM MHKp0(J)HT0n;eH03e 3HaiHTeJIbHO npeHH- 
niaioT njiomaflb HpoeKijHH KpoH, ohh Kan 6 u CMHKaioTCH h o6pa3yeTca TpaBH- 
hoh Hpyc c rocnoflCTBOM rajio«|)HTOB. B MemKpoHOBHx npocTpaHCTBax 
Hapnfly c KoxneH o 6 biqHa poMamna, peme CBefla (pnc. 3, B). Hjian oTcyrcTByeT. 
BepXHHe CJIOH nOBHU HJIOTHbie, H 3TO 03 HH H3 OCHOBHSIX HpHHHH OTCyTCTBHH 
B03o6HQBJieHHH qepHoro caKcayjia b MHKpo<|>HToi];eH03e. 

BHRejieHHe noAKpoHOBBix rpynnnpoBOK 3Aecb ^oBOJibHO cjiojkho. HacTo 
no cedaBy ohh npaKTHqecKH He oTjmiaioTCH ot TpaBHHUx rpymrapoBOK 
MeJKKpOHOBbIX npOCTpaHCTB, T. e. B flaHHDM MIIKp0«|)HTDI];eH03e HOA BJIHHHHeM 
qepHoro caKcayjia (JopianpyeTCH oahopoahhh TpaBHHon npyc c rocnoflCTBOM 
rajioi|)HTOB, hto CBHAeTejibCTByeT o 6oJibmen c«|)opMHpoBaHHocTH qepHocaKcay- 
JIOBO-pa3HOTpaBHO-OAHOJieTHeCOJIHHKOBOrO MHKpo«|)HTOr(eH03a no CpaBHeHHIO 
C ApyrHMH MHKp0(|)HT0peH03aMH. 

Bmboam 

1. CpeAH aepHocaKcayjioBbix coodmecTB Boctohhhx KapanyMOB Han6ojiee 
C«|)OpMH'pOBaHHbIMH HBJIHIOTCH HJiaK(IBO-pa3UOTpaBHO-OflHOJIeTHeCOJIHHKOBHe 
qepHocaKcayjibHHKH. 

2. YKaaaHHbie coodnjecTBa HMeiOT cjiomHyio ropH30HTajibHyio CTpyKTypy. 
B <J)HTopeH03ax HJiaK0B0-pa3H0TpaBH0-0AH0jieTHec0JiHHK0Bux qepHocaKcayjib- 
hhkob PeneTBKCKoro 3anoHeAHHKa qeTHo BHAejiniOTCH cjieAyioHjHe mhkpo«|)hto- 
peHoabi: qepHocaKcayjioBo-HJiaKOBMH c KaHAMMOM meTHHHCTHM, qepnocaKcay- 
jiobuh HJiaK0B0-pa3H0TpaBH0-0flH0JieTHec0JiHHK0BUH, qepHocaKcayjioBbiii 
pa3HOTpaBHO-OAHOJieTHeCOJIHHKOBUH. 

3. *I>OpMHpOBaHHe MHKp0$HT0Ij;eH030B o 6 yCJIOBJieHO HeOAHopoAHOCTbH) 
BoapacTHon CTpyKTypu nonyjiHpHH 3AH«|)HKaTopa coo6meciBa — qepHoro caK¬ 
cayjia. 

4. KaJKAHH MHKp0«|)HT0AeH03 HMeeT AOBOJIbHO CJIOJKHyiO r0pH30HTaJIBHyi0 
CTpyKTypy. OHa xapaKTepn3yeTCH, Bo-fflepBbix, bhojihc onpeAejieHHtiM Ha6o- 
pOM HOAKpOHOBHX rpyanHpOBOK, KaiKASH H3 KOTopHX CBH33Ha C OAHOH H3 B03- 
pacTHHX rpynn qepHoro caKcayjia, Bo-BTopux, CBoeo6pa3neM MemKpoHOBon 
pacTHTejibHocTH, KOTopoe o6ycjioBJieHo xapaKTepoM coqeTaHHn B03pacTHbix 
rpynn 3AH(J)HKaTopa. 

5. MnKpoc[»HTOAeH03bi HJiaK0B0-pa3H0TpaBH0-0AH0JieTHec0JiHHK0B0r0 qep- 
HocaKcayjibHHKa o6pa3yioT eAHHun p«A pa3BHTHH ot HecoBepraeHHux 
qepHocaKcayjioBo-HJiaKOBHx MHKpoc[»HToi];eH030B ao HandoJiee ci|»opMHpoBaH- 
hhx qepHocaKcayjioBo-pa3HOTpaBHO-oAUoJieTHecoJiHHKoBux. B qepHocaKcay- 
jioBo-HJiaKOBOM MHKpo<f)HTOH;eHo3e CKJiaAUBaioTCH HandoJiee 6jiaronpHHTHwe 
ycjioBHH ajih B03o6HOBJieHHH qepHoro caKcayjia. HepHocaKcayjioBHn pa3Ho- 
TpaBHO-OAHOJieTHeCOJIHHKOBHH MHKp0(|)HT0I];eH03 XapaKTepH3yeTCH odHJIHeM 
njiOAOHocnmnx ocoden caKcayjia h npaKTnqecKHM OTCyTCTBneM ero B03o6HOBJie- 
hhh. Ot HanpaBJieHHOCTH pa3BHTHH qepHocaKcayjioBHX HJiaKOBO-pa3HOTpaBHo- 


^ 8 BoTaHHnecKHfi wypHaJi, JJ! 4, 1975 r. 
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OaHOJieTHeCOJIHHKOBHX MHKp0<f>HT0peH030B 3BBHCHT «|)0pMHp0BaHHe HepHO- 
caKcayJioBO-HJiaKOBHx hjih HepHocaKcayjioBo-pa3HOTpaBHo-oflHOJieTHecoJiHH- 
kobhx. KpoMe Toro, xopomee B03o6HOBJieHne h 3HaHHTejibH8H qncjieHHocTb 
njioflOHocHmnx oco6e@ caKcayjia b abhhom MHKpo$HTon;eH03e cnoco6cTByioT 
6oJiee ycTofiranBOMy cymecTBoBaHHio Bcero $HTopeH03a. 

6. H3 BbimeH3Jio/KeHHoro oqeBHflHo, hto HCKyccTBeHHwe hjih ecTecTBen 
Hue H3M6H6HHH b o/ihom H3 MHKpo«|)HToi];eH030B noBeflyT k nepecTpoiiKe <£hto- 
n,eH03a b ijejioM. 
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A. II. UoniKypjiaT 

yPOJKAtlHOCTb CEMHH ADONIS VE11NALIS L. 

B TEOrPAOMHECKOM H B03PACTH0M ACHEKTE 

A. P.POSHKURLAT. ADONIS VERNALIS L. SEED PRODUCTIVITY IN GEOGRAPHICAL 

AND AGE ASPECTS 

r opnRBeT BeceHHHH Adonis vemalis L. — BaatHoe jieKapcTBeHHoe pacTe- 
HHe, co^epiKamee rjiHK03HflH cepsenHoro fleficTBHH; 3aroTOBKH cupbH BesyTCH 
TOJibKO c AHKopacTymnx MacCHBoB ropHpBeTa, BBecTH ero b KyjibTypy noKa 
He ysajiocb. B pejiHX coxpaHeHHH npnpoflHHx MaccHBOB 3 toto peHHoro pacTe- 
hhh Heo6xoflHMH CBeneHHH 06 yCTOHRHBocTH ijeHononyjiHijHH h oSecneaeH- 
hocth hx noflpoCTOM. KpoMe Toro, sjih pemeHHH npo6jieMH BBefleHHH b Kyjib- 
T ypy TaKjKe Heo6xoflHMH HaSjuofleHHH Haa eciecTBeHHHM B03D6H0BJieHHeM 
3apocjiefi. 

y ropmjBeTa BeceHHero OTcyTCTByiOT npncnocoSjieHHH k BereTaTHBHOMy 
pa3MHO/KeHHio, HHCJieHHocTb noHyjiHpHH nonoJiHHeTCH TOJibKO 3a cneT ceineH- 
Horo pa3MHOJKeHHH. 3(|)«|)eKTHBHOCTb CeMeHHOTO pa3MHO/KeHHH onpeflejineTCH 
He TOJibKO HHCJIQM OnaflaiOmHX HJIOflOB, HO T3KJKe H B03M0JKH0CTbK) HX Hpo- 
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pacTaHHH h 3aKpenjieHHH noApoCTa b u;eH03e. IIjioa ropnpBeTa c6opHbift, 
COCTOHT H3 HJIOAHKOB THBa OpeiBKOB C TBepAUM 3HAOK3piIHeM H BUCbIXaiOmHM 

Me30KapnneM (Kulpa, 1960). 

CBeABHHfl B JiHTepaType o pa3MHoweHHH ropnpBeTa onenb CKynu, HaM 
H3BecTHU TOJibKo A»e pa6oTu: 3. A. CapuneBoH (1967) h H. II. Ctpokoboh 
(1970). B nepBofi hphboahtch A aH Hue CTapHOHapHHx Ha6moAeHHH c 1957 
no 1962 r. Ha 3anoBeAHofi MHxaHJioHCKon pennHe, pacnonojKeHHOH Ha ioro- 
3anaAHHX CKJioHax CpeAHepyccKofi bo3buhi6hhocth. Bropan pa6oTa TaKwe 
BbinojiHena b CTapnoHapHux ycjioBHHX b TeneHne neTupex neT, c 1965 no 
1968 r. b pa3HHX npapoAHtix 30Hax lOwHoro 3aypajibH. Hanra cTapnoHap- 
Hue Ha6jnoAeHHH BeAyTCH Ha CTpenepKOM ynacTKe IleHTpajibHo-HepHoseM- 
Horo 3anoBeAHHKa hm. npo$. B. B. AnexnHa c 1958 r. (floniKypnaT, 1966, 
1969). MaTepnaji we ajih A a HHOH pa6oTu 6un co6paH hbmh b pa3Hux reorpa- 
•ItH'iecKHX npoBHHHjHHX bo BpeMH 3KCHeAHH;HOHHoro o6cjieAOBaHHH pecypcoB 
ropnAHeia seceHHero b TeneHHe 1964, 1965 h 1966 rr. Ha C/raBpononbCKOH, 
CpeAHepyccKon h IIphboawckoh B03BumeHH0CTHx, b Beicokom 3aBOJiwbe, 
B 3aypajibe, Ha BapaSnHCKOH hh3M6hhocth, CananpcKon paBHHHe (BepxHe- 
o6cKan hpobhhijhh) h b Ky3irepK0H kotaobhhc. ^ 

LJenbio Hamefi pa6oTH 6hjio onpeAeneHne ypowaiiHocTH ropDUBeia ho 
B03pacTHHM rpyHnaM h ycTaHOBxeHne HajiHBHH ero BCXOAOB B pafioHax 
C pa3JIHHHUMH HpHpOAHHMH yCJIOBHHMH. 

/^jih onpeAejieHHH B03pacTHoro coctohhhh rapnpBeTa 3a ocHOBy 6biJia 
npHHHTa KJiacen(I»HKaii,HH T. A. Pa6oTHOBa (1950) c hckotopumh KoppeKTH- 
b3mh; B^reHepaTHHHOM HepnoAe mu BuAenHeM Tpn B03pacTHux 3Tana pa3BH- 
THH: 1-H — BOCXOAHIU,HH, 2-0 — MaKCHMaAbHHH h 3-0 — hhcxoahiahh; oco6h, 
HaxoAflm,Hecfl Ha pa3Hux 3Tanax pa3BHTHH, mu paccMaTpnsaeM KaK pa3JiHi- 
Hue B03pacTHue rpynnu b cocTaBe A aHH o0 HDnyjiH dhh. 

B B03paeTHyio rpyHny pacTeHHH, HaxoAHnpixcH na 1-m, BocxoAHipeM, 
3Tane pa3BHTHH, bxoaht oco6h ot nepBoro pBeTeHHH ao o6pa30BaHHH HecKojib- 
khx penpoAyKTHBHux no6eroB, paaBeTBJieHHux ao ocefi II nopHAKa. BHa- 
nane (JepTHAbHu TonbKo och I nopnAKa, 1 a y 6onee CTapmnx pacTeHHH h och 
II nopnAKa. 

Oco6h, HaxoAHmnecn Ha MaKCHManbHOM, btopom, 3Tane pa3BiiTHH, HMeioT 
nnoraoe pacnonoweHHe no6eroB, hhcao kotopux 6uBaeT pa3AHHHo b 33bh- 
CHMOCTH OT KOHKpeTHUX yCAOBHH CpeAU. IIo6erH MOryT 6UTb pa3BeTBJleHH 
Ao ocen III nopnAKa. IIhoah h pBeTKH pa3BHBaiOTCH Tonbuo Ha aeTBnx nepBux 
AByx nopHAKOB. 

K pacTeHHHM 3-ro, HHCXOAHipero, 3Tana pa3BHTHn othochtch oco6h, 
yTpaiHBHiHe njioTHOCTb pacHOJioweHHH no6eroB, KycT hx coctoet h3 oTAejib- 
hux b pa3Hofi CTeneHH o6oco6neHHUx napTHKyn, nacTb no6eroB HaxoAHTCn 
b BereTaTHBHOM coctohhhh, penpoAyKTHBHue no6ern pa3BeTBneHu ao oce0 II 
nopnAKa. I^BeTKH o6pa3yioTCH TonbKo sa rnaBHux ochx, b cbh3h c neM pBeT- 
kob h nAOAOB y pacTeHHH Ha HHCxoAHipeM 3Tane (JopMnpyeTCH 3HaHHTenbHo 
MeHbme. 

Oco6h, HaxoAHH^Hecn Ha pa3Hux 3Tanax paaBHTHH, npoAyAnpyioT paa- 
AHHHOe HHCAO HAOAHKOB; o6m,aH ypOWaHHOCTb H npOAyKTHBHOCTb, HOMHMO 
pHAa 3KOAOrHieCKHX (JaKTOpOB, OnpeAeAHeTCH B03paCTHUM COCTOHHHCM ho- 
nyAHHjHH, t. e. npeo6AaAaHHeM b Hen toh hah hhoh BoapacTHon rpynnu. 

HeTupexAeTHne 3KcnepHMeHTU b IleHTpanbHo-HepnoaeMHOM 3anoBeAHHKe 
no npopamHBaHHio haoahkob, nojiyneHHUX ot pa3H0B03pacTHux oco6e0, 
HOKa3aAH 3HaHHTeAbHyK) pa3HHH,y B HX BCXOWeCTH. IIaOAHKH pacTeHHH 
BocxoAHipero h MaKCHMaAbHoro 3TanoB pa3BHTHH AaBaJiH BcxowecTb 60 — 
80%, a y cTaperoni,HX pacTeHHH HncxoAHH^ero 3Tana oHa 6una paBHa 20 — 
30% (Poschkurlat h aP-» 1973). 

Bee 3 to noATBepwAaeT HeD6xoAHMecTb HayneHHH ceMeHHoft npoAyKTHBHocTH 
h ypowaHHocTH pacTeHHH c yneTOM B03pacTHoro coctohhhh oco6en nonyAnpHH. 
CeMeHHan ypowaHHocTb onpeAeAHAacb nyTeM noAcneTa a6coAK)THo Bcex hao- 
Ahkob, chhtux c pacTeHHH pa3Hux BoapacTHux rpynn Ha yneTHofi nAom,aAKe 


1 3 a ocb I nopnAKa npnHHMaeTCH rJiaBnaa ocb no 6 era. 
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(10x10 m). Ha 3thx we miomaflKax, pa3p,ejiHB hx Ha MeTpoBEie KBa^paTH, 
yiHTHBajiocb h hhcjio npopoCTKOB. 06hhho npnHHMaeMyio yneTHyio e^HHHi^y 
1 m 2 ajih yaeTa ropnpBeTa BeceHHero npnMeHHTb 6hjio HeB03M0H<H0 b CBH3H 
c o6pa30BaHHeM ^hhum paereHneM KpynHux KycTOB h pe^KHM hx ctohhhbm. 

IIoJiyaeHHue flaHHue no ypoHtaimocTH njio^HKOB ropnpBeTa BeceHHero 
h HHCJiy oSHapyateHHHX npopoCTKOB b pa3 jihhhhx reorpa<|>HHecKHx npoBHH- 
IJHHX npHBOAHM B Ta6jl. 1. 

TABJIHIJA 1 

ypoataii njioffHKOB (nrryK) b paaJiHiHUX 
pa3H0B03pacTHUX rpynnax Adonis vernalis 
- h a h c ji o npopoCTKOB b n o n y ji h n n h x 

p a 3 ji n a h H x r e o r p a if) n a e c k n x npoBHHunn 
(cpeflune satiable ot Hncaa yaemux rniomasoK 100 m 2 ) 


reorpaipHqecKaH npoBH hixiih h rop 

HllCJIO 

Cpejmee hhcjio nno- 
rhkob no BoapacT- 
HbiM rpynnaM 

OGmaH 

(cpeaHHH) 

Cpejmee 

HHCJIO 

oGcnenoBamiH 

yncTHbix 

naomasoK 

B03pacTHwe dTanbi 

ypo?Kafl- 

HOCTb 

npopoCT¬ 

KOB 




2 -a 

3-8 


CTaBponojitCKaa B03BhimeHH0CTL, 

1965 r. 1 . 

1 

4 

_ 

_ 

_ 

_ 

121 

1 

Cpe^uepyccKan B03BumeHH0CTb 

BearopoflCKaH o 6 ji., 1966 r. 

4 

1884 

1196 

1726 

4806 

6 

Kypcnafl o 6 ji., 1968 r. 

KOCiiMaa CTenb. 

4 

397 

451 

457 

1305 

3 

HeKociiMafl CTenb. j 

3 

391 

508 

268 

1167 

0 

IIpHBOJIHCCKafl BOSBUineHHOCTb 

YjibHHOBCKaH o 6 ji., 1965 r. 

3 

776 

1499 

887 

3162 

5 

1 

Bbicoiioe 3aBOJDKbe 

Kyu6bimeBCKaH o 6 ji., 1965 r. 

i 

3 

3790 

6733 

5789 

16312 

21 

3aypajibe 

BamKnpcKaH ACCP, 1965 r. 

2 

483 

682 

438 

1603 

0 

BapaoHHCKaa im3MeiiH0CTb 

OMCKaa n HoBocnOnpcKaa o 6 ji., 1964 r. 

4 

434 

2046 

322 

2802 

4 

BepxHeoocKan h KyaHepnaH 

npoBHHipiH 

HoBOcnOnpcKan h KeMepoBCKan o 6 ji., 
1964 r. 

7 

2247 

3918 

1510 

7675 

10 


* yqeTa warm nnopHKOB He OaIjio. 


' npn cpaBHeHHH cpeflHefi ypoMtaHHocra njioflHKOB ropmjBeTa b oT^ejibHHX 
reorpaifiH'iecKHX npoBHHpnnx BH^Ha Sojibman pa3Hnn,a b hx mcne (Ta6ji. 1). 
Han6ojibniaH ypoacanHOCTb, 6ojibme 16 000 hjioahkob Ha 100 m 2 , cb oHCTBeHHa 
nonyjiHHjHHM ropnpBeTa b iotkhoh qacTH BucoKoro 3aBoji5KbH (KyflSHmeB- 
CKan o6ji.), cooTBeTCTBeHHo 160 njio^HKOB Ha 1 m 2 . BbicoKaH ypoHtaHHocTt 
TaKjKe Ha6jiK»AaeTCH b boctohhoh nacTH apeana y nonyjiHPHH ropnpBeTa, 
npoH3pacTaion;Hx Ha CananpcKOH paBHHHe (BepxHeo6cKan np obhhijhh) 
H B Ky3HepKOH KOTJIOBHHe. 

3HaiHTejibHo MeHbman ypomaHHocTb CBOHCTBeHHa nonyjiHijHHM Ha Cpefl- 
HepyccKoH Bo3BHineHHocTH, h oco6eHHo oHa hh 3K3 6jiHH<e k ceBepHOH rparame 
apeana b KypcKofi o6jiacTH, Ha HeKocHMtix yaacruax CTpejiepKofi 3anoBeflHon 
CTenn. lOamee, b 30He MaccoBoro pacnpocTpaHeHHH ropnpBeTa, b npep;ejiax 
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EejiropoflCKofi o6jiacTH, ypoatafi njioflHKOB 6hji iiohth b 4 pa3a 6ojibnraM. 
no flaHHUM 3. A. CapuqeBOH, cpe^HHH ypowaHHoCTb ropnqBeTa 3a mecTb JieT 
Ha MaxaHHOBCHOH qejmHe cocTaBHHJia 439 nnoAHKOB Ha HJioiqaAKe 100 m 2 . 
no HamHM MaTepnajiaM, b EenropoACKOH o6jiacTH Ha tokoh me miomaAH 
b nonyjiHpHHX, HcnoJib3yeMux noA nacTSnme, njio^HKOB 6hjio Bcero 42 
Ha 100 m 2 . 

He3HaqnTejibHHM hhcjiom hjioahkob oTjmnaiOTCH nonyjiflqnn ropnqBeTa 
b 3aypajibe, yHTeHHue HaMH b npe^ejiax EamKHpcKofi ACCP. B 6ojiee paBHHH- 
hoh qacTH, Ha TeppnTopHH HejiH6HHCKOH o6jiacTH, no Ha6jiK»AeHHio H. n. Grpo- 
koboh, ypoataHHocTb hjioahkob c KBa^paTHoro MeTpa KOJie6ajiacb ot 16.8 
qo 57 HIT. 

AHajiH3 pHiJpoBoro MaTepnajia Ta6ji. 1 no B03pacTHUM 3TanaM HOKa3biBaeT, 
hto b npeo6jiaAaiomeM ’racjie hpobhhh;hh HaH6oJibmaH ypoataHHocTb cbohct- 
BeHHa paCTeHHHM MaKCHMajibHoro pa3BHTHH, HeCMOTpH Ha TO HTO OCo6efi 3TOH 
B03pacTH0H rpynnH b nonyjiHqHHX o6hhho 6biBaeT He3HaHHTeJibHoe hhcjio. 
Oco6eHHo \iajro BCTpenajiocb thkhx pacTeHHH b nonyjiHAHHX BejiropoflCKoii 
o6jiaCTH H B KOCHMOH CTenH KypCKOH o6jiaCTH, HTO OTpa3HJIOCb Ha CpeflHeM 
HHCJie njIOAHKOB. 

noMHMa yaeTa o6me@ yponiaHHoCTH, ajih oqeHKH ?KH3Hecnoco6HOCTH no- 
nyjinqHH oneHb BajKHo yiHTHBaTb h ceMeHHyio npoAyKTHBHocTb pacTeHHH 
pa3H0B03paCTH0r0 COCTOHHHH. CpeflHHe A^HHUe no CeMeHHOH npOAyKTHBHOCTH 
y pa3H0B03pacTHux rpynn npeACTaBJieHH b Ta6ji. 2. 

HaH6oJibmaH ceMeHHan npoAyKTHBHocTb^ Tan Hie Kan h yponcaHHocTb 
ceMHH, Ha6jiK»AaeTCH (ia6ji. 2) y pacTeHHH BbicoKoro 3aBOJDKbH b KyH6bimeB- 
ckoh o6jiacTH, a caMaa HH3Kan — Ha yneTHux nJiomaAKax hckochmoh CTenn 
b KypcKofi o6jiacTH. Bo Bcex o6cjieflOBaHHHX npoBHHqHnx Han6oJibmaH 
npOAyKTHBHOCTb npHHaAJieilxHT paCTeHHHM, HaXOAflH;HMCH Ha MaKCHMaJIbHOM 
3Tane pa3BHTHH. Oco6eHHO BblCOKHM CpeAHHM HHCJIOM CeMeHHOH npOAyKTHB- 
hocth BHflejiHioTCH pacTeHHH 3TOH B03paCTHofi rpynnu b nonyJiHAHHX ropn- 
ABeTa Ha Bhcokom 3aB0JiJKbe (KyMumeBCKaH o6ji.). HaHMeHbmaH — Ha HeKo- 
chmoh CTenn CpeflHepyccKOH B03B6imeHH0CTH (KypcKan o6ji.). 

MojioflHe pacTeHHH, HaxoflHm.HecH Ha 1 -m 3Tane BocxoAHiqero pa3BHTHH, 
TaK>Ke noKa3HBaiOT pa3jiHHHyio npoAyKTHBHocTb b reorpa«|)HHecKOM acneKTe. 
PacTeHHH irony jihh,hh ropnqBeTa c BbicoKoro 3aBOJUKbH h Ky3HeqKOH kotjio- 
BHHLI o6jiaflaiOT BHCOKOH npOflyKTHBHO(lTBH), a paCTeHHH 3TOH Hie B03paCTH0H 
rpyHHH B Eapa6HHCKOH HH3MeHHOCTH, HaoSopOT, CaMOH HH3KOH. 

CTapeiomne reHepaTiiBHue pacTeHHH HHCXoAHiqero, 3-ro 3Tana pa3BHTHH, 

HMeiOT caMyio Bbiconyio npoflyKTHBHOCTb y nonyjiHqHH ioro-3anaAHOH naCTH 
CpeflHepycCKOH B03BumeHH0CTH (EejiropoflCKaH o6ji.). 

Thkhm o6pa30M, HecMOTpa Ha MeHbiHyH) HHCJieHHocTb b nonyjiHqHHX ropn- 
ABeTa oco6efi MaKCHMajibHoro 3Tana paaBHTHH, 6ojibmaH ypontairaocTb h ce.MeH- 
HaH npoAyKTHBHOCTb npnxoflHTCH HMeHHO Ha 3th pacTeHHH. Ohh o6pa3yiOT 
SoJibmee hhcjio pHeTKDB h flaioT 6ojiee HiH3Hecnoco6HHe njioflHKH. Y Apyrnx 
me B03pacTHUx rpynn He tojihko pBeTeT MeHbme ijBeTKOB, ho h c6opHHH 
hjioa He Bcer^a noJiHocTbio pa3BHT, b 6ojibniHHCTBe cjiynaeB nacTb njioAHKOB 
ocTaeTCH mynjiofi h HeAopa3BHTOH. 

OAHOBpeMeHHbie noAcnera npopocTKOB (Ta6a. 1 ), xoth h hbjihiotch ao 
H eKOTopofi CTeneHH CJiynaSHbiMH, noKa3HBaioT, hto b Tex np obhhh,hhx, rAe 
6 ujio o6HapyH<eHO 6oJibmee hhcjio npopocTKOB, oTMenanocb 3HanHTeJibHoe 
hhcjio TaKHie h CTapmnx BnprHHHJibHHX paCTeHHii. 

Ha ocHOBaHHH npHBeAeHHoro MaTepnana mojkho CAejiaTb bhboa, hto b Ta- 
khx npoBHHn;HHx, KaK CTaBponoJibCKan B03BbimeHH0CTb, lomHaH nacTb Bh- 
coKoro 3aBOJi?KbH, BepxHeo6cKan h Ky3HepKaH hpobhhahh, pacTeHHH ropn- 
ABeTa BeceHHero h3Xoahtch b 6jiaronpHHTHHX SKOJiorHnecKHX ycJioBHHX, npn 
KOTOPHX C03AaeTCH BHCOKan CeMeHHan npOAyKTHBHOCTb H npOHCXOAHT Hop- 
MajibHoe pa3BHTne noApocTa. CjieAOBaTejibHO, yKa3aHHHe npoBHHqnn Han6oJiee 
nepcneKTHBHH ajih npoBeAeHHH oKyjibTypnBaHHH ecTecTBeHHtix MaccHBOB 
h 3aKJiaAKH njiaHTaqHH no BnpaiqHBHHHio ropnqBeTa BeceHHero. 
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TAEJIHIJA 2 

C e m e h h a a npoAyKTHBHocTb (nrryK) 
pa 3 H 0 B 03 pacTHbix rpynn Adonis vernalis 
(cpeftHHe AaiiHbie no reorpathnaecKHM npoBHHnnHM) 


reorpafpM^ecKaH npoBHHUna 

BospacTHbie aranbi 

OOnjaH npo- 

1-ii 

2-ft 

3-a 

AYKTHBHOCTb 

CpeAHepyccnaH B03BBnneHHOCTB 

BeJiropoACKaa oOjiacTb: 

a. 

52 

12 

20 

84 

6. 

36 

99 

86 

47 

KypcKaa ofijiacTb 

KocHMaa cTenb: a. 

15 

5 

8 

28 

6. 

25 

90 

59 

43.5 

HeKOCHMaa CTeni>: a. 

13 

6 

6 

25 

6 . 

30 

84 

44.5 

46.5 

flpUBOJUKCKaH B03BUmeHHOCTb 

YjibHHOBCKaa o6ji.: a. 

15 

1 

6 

1 

16 

37 

6. 

52 

249 

55 

85 

BhicoKoe 3aBon?Kbe 

Kyfl6uuieBCKaH o6a.: a. 

56 

17 

54 

127 

6. 

70 

396 • 

107 

128 

3aypajibc 

EamKHpcKaH ACCP: a. 

14 

7 

7 

28 

6. 

34 

85 

62 

54 

EapaQuHCKan HH3MeimocTb 

HoBocn6npcKan h Omckah o6ji.: 

a. 

22 

21 

18 

61 

6. 

19 

97 

18 

46 

BepxHeo6cKan h Ky3HeuKaa 
HpOBHHAHH 

BocTonnaH HacTb Hoboch6hpckoh 
h 3anaAHaH naCTb KemepoBCKOH 

o6ji.: a. 

41 

19 

22 

85 

6. 

51 

205 

68 

90 


n p n m e q a h ii e. a — cpeanee hhcho reHepaTBBiibix pacTPHHfi Ha nnoma«Ke 100 m*, 6 — cpea- 
HHH CCMBHHaH npn;iyKTMBHOCT!' onHoro pacTBHHH. 
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BOTAHHVECKHTl TRyPHAJl 


1975, M 4 


0E30PHbIE CTATbH 


yf .IK SSI. 133 : 582.232 


E. M. IlamcpaTOBa 

PACOPOCTPAHEHHE A30TOHKCAH;HH CPE^H CHHE3EJIEHBIX 

BO^OPOCJIEU 

E. M. PANKRATOVA. THE DISTRIBUTION OF NITROGEN 
FIXATION AMONG BLUE-GREEN ALGAE 

PaccMOTpeHH cOBpeMeHHbie HccjieAOBaHHH no aaoTiJiHKCHpyiomHM Cyanophyta, pojib 
reTeporjHCT b npoqecce (JiHKcapHH a30Ta, (JiiKcauiiH a30Ta SecKJieTOBHHMH npenapaTaiiH 
H3 reiepouncT h BereTaTHBHHx kjigtok. flaH ciihcok asonJiHKCHpyiomHX BOAopocjiefl H3 
nopHAKOB Mastigocladales, Stigonematales, Nostocales KJiacca Hormogoneae, BKiiiOTaioiAnH 
99 TaKcOHOB, c yKa3aHHeM bhaob h $opM, y KOiopux asoT^uiKcamiH npoBepeHa Ha aKce- 
HHBecKOM h aJibroJiorMecKH buctom MaTepwaae. IIphboahtch cooSmeHHH no AOKasaieJibcTBy 
(JiHKcaiiiiii aaoTa b aapo6HHX, aHaapoSHhix h MiiKpoaapoiJniJibHhix ycJiOBHHX KyjiLTypaMH 
OAHOKJI6TOTHUX H HHT’iaTHMH, HO 06pa3yK>mHMH reTepORHCT, BOAOpOCJIflMH H3 HOpHAKa 
Oscillatoriales KJiacca Hormogoneae ; nopflAKa Chroococcales KJiacca Chroococceae. H3jio- 
JKeHH pa6oTu 4>H3HOJioro-6HOXHMH>iecKoro HJiaHa no nayHemno HHTporoHaau y Bonopocjien. 

JJo nocjieflHero bpgmghh CHHTaAocb, bto a30T$HKcaTopaMH Moryr 6 htb 
TOABKO TG BHAH CHH636JieHHX, KOTopHe oSAa^aiOT rGTGpOpHCTaMH. OflHaKO 
HCflaBHO nORBHJIHCb C006m;6HHH 0 $HKCapHH a30Ta HHCTHMH KyJIbTypaMH 

oahokjigtobhhx CHHG3ejiGHLix BOAopocjiGH (Wyatt, Silvcy, 1969; Rippka h 
AP-, 1971; Gallon h aP-, 1972) h HHTvaTHMH (JopMaMH, He o6pa3yioin;HMH 
reTepopncT (Stewart, Lex, 1970; Stewart, 1971, h AP-)- 9to 3acTaBAneT 
paccMorpeTb Bonpoc o pacnpocTpaHeHHH a30T$HKCapHH cpeAH cnnG3GJienbix 
BOAopocaen. 

Ochobhhm ycjiOBHeM npH AOKa3aTeAbCTBe a30T$HKcan;HH hbjihgtch HCCAe- 
AOBaHne aKceHHBecKoro MaTepnajia, t. e. KyjibTyp, hojihoctbio ocboSojkagh- 
Hbix OT 0praHH3M0B APyfHX BHAOB. 9 tO TpeSoBaHHe OCo6eHHO TipaTeJIbHO 
HyiKHO npHMCnHTB K CHHe3ejieHBIM ROAOpOCjIHM, TaK KaK B yCJIOBHHX Kyjlb- 
rypu Cyanophyta o6pa3yiOT ycTOHHHBbie accopnapHH c MHKpoopraHH3MaMH- 
cnyTHHKaMH, 3aceAHioin;HMH cah3b TajuiOMOB BOAopocjiefi. MHKpon;eH03H, 
3AH<J)HKaTopaMH kotophx hbjihiotch BOAopocjm, xapaKTepH3yioTCH BHyrpeH- 
HBME CHCTGM3MPI peryjIHpHH H CaMOCOXpaHeHHH, HOKa em;e HeAOCTaTOBHO 
H3yHeHHBIMH. 

He Kacaacb Bonpoca o bhaobom cocTaBe hoaoShhx peH030B n b33hmo- 

OTHOmeHHHX peHOSHOHTOB, OTMeTHM, HTO MHOTHe HCCJieAOBaTejIH HaXOAHJIH 

b hex a30T$HKCHpyioin;ne GaKTepnH. 

A3oro6aKTep 6 ha HafiAeH OmnepoM (Fisher, 1904, — ijht. no: Tojuiep- 
6ax h IIlTHHa, 1969) b Kyjibrype Oscillatoria; ^jkohcom (Jones, 1930) — 
b cjih3h Nostoc, Rivularia sp. h Gloeocapsa sp. Ectb AaHHbie (Moore, 1969), 
bto Anabaena azollae b ahctbhx a30AAH BcerAa accopHHpyercH c a30To6aK- 
TepoM. KpoMe Toro, ,H,>kohc b cjih3h BOAopocAefi Hameji h APyrux a30T<|>nKca- 
topob — Clostridium pasteurianum h Bacillus radicicola. B KopovKax CHHe- 
3eAeHHx BOAopocAefi Ha novBax IOjkhoh A$phkh HaHAena a30T$HKonpyioin;aji 
CaKTepHH Beijerinckia (Meiklejohn, 1968). P. A. OcMaHOBa (1968) o6Hapy?KHAa 
Clostridium pasteurianum b KyAbrypax BOAopocAefi Nostoc punctiforme, 
N. paludosum, N. calcicola, N. muscorum, Anabaena oscillarioides, Toly- 
pothrix tenuis, Calothrix elenkinii, BHACAennbix eio H3 dobb IOjkhoh Typn- 

MCnHH. 


583 




OaKT hohth o6H3aTejibHoro npncyTCTBHH b TajiJiOMax BOflopocjien ojraro- 
HHTpO<|>HJIBHBIX SaKTepHH, B03M0JKHHX a30T$HKCaT0p0B, 6 bIJI OTMeHeH MHOTHMH 

aBTopaMH, paSoTaBmnMH c Cyanophyta (KpacnjiBHHKOB, 1956; IlepMHHOBa, 
1964; Khir, 1967; IlaHKpaTOBa, 1967; BepmoBa h flp., 1968, h flp.). IIpaBfla, 
hx ynacTne b HaKonjieHHH a30xa ajiBroSaKTepnajiBHiJM peH030M oneHB HeBe- 
jihko (IlaHKpaTOBa, 1970). 

Cjie;joBaTejibDo, hto6h ycTaHOBHTB choco6hoctb a30T$HKcan,HH y Bogo- 
pocjiefi, H3yneHHe ee Be^yi Ha KyjibTypax, hojihoctbio oxnmeHHHx ot conyT- 
CTByiomHx SaKxepnH. Bh^u BOflopocjien, H3yneHHHe jihihb b ajiBrojiornne- 
CKH HHCTHX KyJIBTypaX Ha npeflMeT HaJIHHHH a30T$HKCapHH, eCTeCTBeHHO 
TpeSyioT flonojiHHTejiBHOH npoHepKH. 

HanSojiee hojihhh chhcok a30T<|)HKCHpyioin;Hx chhgsgjighbix ROflopocjieH 
npHBGflGH b khhtg M. M. rojiJiep6axa h 8. A. IHthhoh (1969), oh BKJiKmaeT 
72 BHfla Cyanophyta, k comajieHHio, 6 g 3 yK33aHHH, Ha krkhx KyjibTypax — 
aKCeHHHGCKHX HJIH aJIBrOJIDTHHeCKH HHCTMX — yCTaHOBJIGHa a30T$HKCapHH. 
KpOMG Toro, CBOflKa K HaCTOHm,6My BP6M6HH TpeSyeT HOHOJIHGHHH BHflaMH 
a30T$HKCHpyi0n];HX BOflOpOCJiefi, H3yH6HHHMH B HepHOfl C 1968 T. 


Ilccjieflosairae a30T(f)HKcan l HH y BOflopocjien, 
o6jiaflaioin;Hx reTepopnCTaMH 

reTGpon,HCTHaH Teopna a30T$HKCapHH na MHoro jigt Bnepeg onpeflejinjia 
nyTH noHCKa a30T$HKCHpyioin;nx bhaob cpefln chhgsgjighbix BOflopocjiefi. 
r6T6pon;HCTH — xapaKxepHBie kjigtkh, coflepmamne rjiaBHBiM o6pa30M rna- 
jihh, HMeromne flBycjiofiHBie, npGJiOMJinion^HG cbgt ctghkh, H6 oSHapymHBaio- 
m;He BHyTpeHHeH ^H(J)(|)GpenpHanHH npn 06 hHH 0M MHKpOCKOHHpOHaHHH, 
HO npn yjIBTpaTOHKOM H3yHeHHH HOKa3aBIHHG CJIOJKHyK) JiaMGJIJIHpHyiO cexKy 
(Stewart, 1971). Tctbpophcth o6pa3yioTCH H3 BereTaxHBHBix kjigtok tojibko 
y HHTHaTBIX $OpM. IIpeBpameHHe BGreTaTHBHBIX KJIGTOK B reTepOflHCTH CO- 
npoBOJKflaeTCH pacTBopGHHGM 3anaciiBix rpaHyji, otjiohighhgm MHorocjion- 
HOH 060JIOHKH, fl6CTpyKn;H6H $OTO.CHHT6THH6CKHX THJiaKOHflOB H o6pa30Ba- 
HHGM HOBHX MGMSpaHHHX CTpyKTyp. IIoCJieflHHMH 06pa3yK)TCH o6x>6flHHGHHH 
HGSojIBIHHX, 3aHOBO B03HHKHIHX Hy3bipBKOB Ha MeCTG paHGG CyifleCTBOBaB- 

ihhx THJiaKOHflOB (Kulasooriya h flp., 1972). 

IIpGflnojiarajiocB, hto reTepopncTH hbjihiotch penpoflyKTHBHBiMH CTpyn- 
TypaMH, BKJiioHaioTCH b o6pa30BaHHG cnop (Fay h gp., 1968). 

Mhothg HCCJiGflOBaTGJiH (Fogg, 1956; Mitra, 1965; Fay h gp., 1968; Pring- 
sheim, 1968; Stewart h flp., 1969; Bone Derek, 1971; Thomas, David, 1971; 
Wolk h flp., 1974 h flp.) npHflepjKHBaioTCH mhchhh, hto rexepopHCTBi He 
tojibko nrpaioT pojib b npopecce ycsoennH MOJieKyjinpHoro a30Ta, ho h hb¬ 
jihiotch necTOM ero (j^nKcapnn y CHHe3ejieHHx Bogopocjien. JleHCTBHTejiBiio, 
KoppejiHn,HH MejK^y choco6hoctbio k a30T$HKCan;HH h o6pa30BaHneM reTepo- 
Phct y BOflopocjieH Ka3ajiacB hoctohhhoh. Ehjio BHCKa3ano flame y6e*fle- 
Hne, hto a30T$HKCHpyioin;aH choco6hoctb hohbh MomeT 6 htb H3MepeHa Ha 
0CH0B3HHH coflepmaHHH b Hen reTepopncT, t. e. npefljiarajioCB C03flaTB CBoe- 
o6pa3iiyio rpaflynpoBOHHyio KpnByio ajih pacneTa a30TOHaKonjieHHH b 33bh- 
chmocth ot KOJiHHecTBa reTepopnCT (Stewart, 1966). 

Ho nocjieflHero BpeMeHH Sojibihhhctbo flOKa3aTejiBCTB pojin reTepopncT 
b $HKcan,HH a30Ta hochjio kocbghhhh xapaKTep. Tan, 6 hjio OTMeneHo, hto 
CBH 33HHBIH a30x yraeTaeT oflHOBpeMeHHO o6pa30BaHHe reTepopnCT h asoT- 
(JtHKcapHK) (IlepMHHOBa, 1964; Fay h gp., 1964; Mickelson h flp., 1967; Tal- 
pasayi, Kale, 1967; Singh, Trehan, 1973). 

IIoKa3aHa HHflyKflHH o6pa30BaHHH reTepon,HCT nocjie nepeHeceHHH boao- 
pocjien co cpeflH, coflepmamefi HHTpaTH, Ha 6e3a30THCTyio epegy; n nao6o- 
poT — pe3Koe yMeHBmeHHe coflepmaHHH reTepopncT Hocjie floSaBJieHHH 
b 6e3a30THCTyro epefly HCTOHHHKa CBH33HHoro a30Ta (Ogawa, Carr, 1969), 
npHHeM HH3KHe fl03U CBH33HH0r0 a30Ta HOflaBJIHJIH CHHTe3 HHTporeHa3H H 
pa3BHTHG reTepoflHCT 6e3 noBpemfleHHH paHee o6pa30BaHHHx reTepopneT hjih 
aKTHBHOCTH cyiflecTByioifleH HHTporeHa3H (Stewart h gp., 1968). 
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Ha ocHOBe Mop$ojiorHHecKnx n <|>H3HOJiorHHecKHx ^aHHUx b jiHTepaType 
npHBefleH eme p«a kocbchhux A°Ka3aTejibCTB no jiojkchhh, hto reTepopnCTU 
HBJIHIOTCH B03M0JKHUM MeCTOM <|>HKCan0H a30T8 y CHHe3eJieHbIX BO^opOCJiefi 

(Fay h flp., 1968). Ha6jnoA6HHH 3a ocoSeHHOCTHMH pacnpeAejieHHH reTepo- 
Phct no fljiHHe hhth, o6pa30BaHneM cnop n xapanTepoM pocTa hhtch paccMa- 
TpHBaiOTCH C TOHKH 3pGHHfl mnOTG3H, HTO aMMOHHH H flpyme npO^yKTH a30T- 
<J)HKCan;HH o6pa3yioTCH b reTepopncTax. 

OTMeneHo, hto y Anabaena cylindrica. Tan nee nan n y MHornx bhaob 
Nostocaceae, HOBue reTepopncTH o 6 hhho pa3BHBaioTCH Ha cepe^nHe nym 
Meatfly flByMH cymecTByiomHMH reTepopnCTaMH. <|)orr (Fogg,'1956) nocTyjin- 
poBaji, hto rpa^neHT KOHpeHTpapnn HHrHSnpyiomHx BenjecTB HMeeT MeoTO 
no fljiHHe hhth, h hto MecTO oSpasoBaHHH reTepoH,HCTH yKa3usaeT Ha hh 3- 
Kyio KOHpenTpapHio 3 thx BemecTB. Oh npHBeJi AOKa3aTejibCTBO, hto aKTHB- 
Hoe BenjecTBO — bto bmmohhh hjih KaKoe-xo BemecTBo, JierKO B03HHKaiomee 
H3 Hero. 

Bojik (Wolk, 1967) TaK me npHHHMaeT, hto o6pa30BaBmaHCH reTepopncTa 
npenHTCTByeT gn$i|)epeHn,HpoBKe 6jin3Jiemain;Hx BereTaTHBHHx KJieTOK. Ab- 
Top MexaHHnecKH iJiparMeHTHpoBaji hhth Anabaena cylindrica , hckjiiohhb, 
t3khm o6pa30M, HHrnSHpyioiHee BJinnime reTepopnCT Ha BereTaTHBHue kjiotkh. 
IlyTeM cjiowHoro JiorHnecKoro h MaTeMaraHecKoro anajiH30B a^hhux, nojiy- 
neHHHx b 3KcnepnMeHTe, aBTop noATBepAHJi npHBefleHHyio Burae Teopnio 
o6pa30BaHHH reTepopncT h hckjiiohhji jnoSyio Apyryio B03MOHaiyio TpaKTOBKy 
CBOHX BKCHepHMeHTOB. 

Eujio HafifleHo (Fay h ap-> 1968), hto o6pa30BaHHe cnop y A . cylindrica ycKO- 
pneTCH npncyTCTBHeM aMMOHHH b KyjibTypajibHon epe^e. Cnopu TaK?Ke MoryT 06- 
pa30BaTbCH npn ycjioBHH a30T$HKCapHH y CHHe3ejieHMx BOflopocjien, h b btom 
CJ iynae ohh Bcer^a hohbjihiotch b6jih3h reTepopnCT, h hom mojkho BH^eTb nofl- 
TsepjKfleHHe HaKornieHHH 3 mmohhh b reTepopnCTax h KocseHHoe A0Ka3aTejibCTBo 
hx pojiH b a30T(|)HKcapHH. 8Ta Hflen noflKpenjineTCH Ha6jiiop;eHHeM, hto blico- 
Kne k oHpenTpapHH (fmciJiaTa, kotophh HHrHSnpyeT a30T<J)HKCHpyiomyio ch- 
CTeMy, Bbi3HBaioT yMeHHneHHB cnopyjmpnn y A. cylindrica. flajibHeHinne 
fiaSjnofleHHH bthx aBTopoB CBOflHTCH k TOMy, hto y Gloeotrichia h Calothrix , 
Tan me KaK h y flpyrnx HJieHOB ceM. Rivulariaceae, pocT orpaHHHHBaeTCH 
KJieTKaMH okojio 6a3ajibHOH reTepopnCTH. BereTaTHBHue KJieTKH, pacnojio- 
JKGHHUe Ha AHCTajIbHOM KOlipe HHTH, y3KHe H BaKyOJIH3HpOBaHHUe, CO Bpe- 
MeHeM OTMnpaioT, o6pa3yn SecpBeTHtie, MHeroKJieTOHHue bojiockh, hto aBTopu 
oSbHCHHioT HCToipeHHeM noTOKa a30THCTux BeipecTB, nepeABHraiomHxCH H3 
reTepopncT, TaK KaK Korpa boaopocjih pocjih b npncyTCTBHH 3 mmohhh, hhth 
yHHl|)HH,HpOBajIHCb Ha BCeM HpOTHJKeHHH. 

HaKOHen;, npeAnoJiomenne, hto reTepopncTbi hbjihiotch MecTOM (JjHKCa- 
pnn a30Ta, noAKpemiHeTCH HaSjnofleHHeM, hto h 3 cnopu npentfle Bcero o6pa- 
syeTCH reTepopncTa KaK oco6o neo6xop;HMHH ajieMeHT npn poCTe A. cylind¬ 
rica, A. inaequalis h Fischerella major Ha 6e3a30THCT0H cpeAe. 

B OTJIHHHe OT aBTOpOB, HjHTHpOBaHHUX BMIce, He TaK KaTeropHHHO BHrJIH- 
AHT flaHHue b oTnomenHH reTepopnCT KaK MecTa iJiHKCapHH a30Ta, nojiyneH- 
Hue H. II. ropSyHOBOH h 3uoHr J^hk TbeHOM (1969, 1970), 3uoHr fl,uK 
TbeHOM (1970). y Gloeotrichia sp., Nostoc muscorum h Anabaena oscillarioi- 
des KOHpeHTpapHH HHTpaTHoro a30Ta b 69.25 mt/ji cyni,ecTBeHHoro bjihhhhh 
H a BpeMH flH<|><|>epeHpHpoBKH nepBux reTepopncT He 0Ka3HBajia. Eojiee Toro, 
y Bcex Boflopocjien, KpoMe A. oscillarioides, Boo6m;e He pocmefi Ha epe^ax, 
cogepjHamHx Bume 30 mt/ji a30Ta, reTepanHCTU paHO hjih no3flHO noHBHJincb, 
flante HecMOTpn Ha to, hto KOHpeHTpapnH a30Ta b epe^e noBbiniajiacb ao 
692.5 Mr/*.' 

ToMac h flaBHA (Thomas, David, 1971) TaKme oSHapyiKHJiH noHBJieHne 
reTepopncT y Anabaena sp. Ha cpeAe, coAepmaipeH HHTpaTH. 

Bhjikokc (Wilcox, 1970) HaSjnoAaJi OAHHaKOByio nacTOTy o6pa30BaHHH 
reTepopncT y Anabaena cylindrica c hctohhhkom a30Ta h 6e3 Hero. Tan, 
b 24 — 48-nacoBOH KyjibType 6e3 a30Ta h 72-nacoBOH c a30T0M MeiKAy ABy M « 
reTepopHCTaMH pacHOJiarajiocb b cpeAneM 6 rjigtok, b 7 —10-ah6bhoh Kyjib¬ 
Type 6e3 a30Ta h b 4-5-ah6bhoh c a30T0M — 10 KJieTOK. Bhjikokc onpoBep- 
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raeT npe;jcxaBJieHHe, uto (JyHKpnn rexeponncx 3aKJiiouaexcH b (JjHKCapHH 
a30Ta, ho He HCKJiiouaex, uxo ohh nrpaiox onpej;eneHHyK) poJiB b Mexa6ojiH3Me 
a30xa. 

CnHr h KyMap (Singh, Kumar, 1971), oSHapyjKHB cxoacxbo b pacnojio- 
HteHHH rexepopncx b HecnopyjinpyiomeM MyxaHxe h hcxorhom mxaMMe Ana- 
baena doliolum, npmnjiH k MHeiimo, uxo rexepopncxH He nrpaiox hhk3koh 
Pojih b cnopyjiHpHH. 

JlanHbie, noJiyueHHbie OxMopn n Akhxhko (Ohmori, Akihiko, 1971), 
He noflXBepjKflaiox rnnoxe3y, nxo rexepopncxti hbjihhjxch rjiaBHHM MecxoM 
<J»HKCan;HH a3oxa y CHHe3ejieHux BOflopocjien. Kjicxkh nexHpexflHeBHofi Kyjib- 
TypH Anabaena cylindrica 6 hhh npeflsapHxeJibHO ^Boe cyxoK HHKySnpoBaHBi 
b axMoc$epe Ar : C0 2 (9 : 1) hjih N 2 : C0 2 (9 : 1) b npncyxcxBHH HHxpaxos 
(2xl0 -2 M), 3axeM nepeHeceHH b B03ffymHyio ra30Byio CMecb, coaepacamyio 
0.5% C0 2 . A3ox$HKCHpyioni;aH aKXHBHoexb BOflopocjiefi npn 3 xom 6ncxpo bo 3 - 
pacxajia, hoxom na^ajia, oxHocnxejibHoe nee KOJinnecxBo rexepopnex yiieHb- 
majiocb co BpeMeneM. AsxopH ^ejiarox 3aKJHoneHHe 06 oxcyxcxBHH hojiojkh- 
xejibHofi KoppejiHpHH Meatfly (jHKCapneH a3oxa h uhcjiom rexepopnex. 

B flpyrofi cepnii ohuxob (npn KpaxKOBpeMeiiHOH, ox 5 flo 10 mhh., bkcho- 
3npnn KJiexoK Boflopoojien h axMoc$epe, coflepatameH N 2 15 ) 6 hjio noKa3aHo, 
hxo CHopocxb <J)HKCan,HH a3oxa b rexepopncxax, BBipaatemiaH b KOJinuecxBe 
$HKCnpoBaHHoro a3oxa Ha o6ih;hh a30x KJiexoK, HMejia 3HaueHne xoro ate 
nopuflKa, KaK h bo BCeM xpnxoMe. Ho xaK KaK rexepopncxH cocxaBJiHjm xojibko 
3—4% ox o6m;ero uncjia KnexoK, xo KOJinuecxBo aeoxa, (j^nKcnposa hhoto 
hmh, 6 hjio MeHbme 4% ox o6m,ero HOJrauecxBa a3oxB, (JmKcnpoBaHHoro xpn- 
xombmh, 3xo noflXBepatflaex, nxo a3oxi|)HKcapHH y CHne3ejieHux BOflopocjieii 
He orpaHHHHBaexcH rexepopHexaMH. 

Abxoph xaKHte npofleMDHCxpHpoBajin bo3mo5khocxb poexa BerexaxnHHHx 
KJiexoK Boflopocjin b oxcyxcxBHe rexepopnex Ha 6e3a30THCX0H epefle npn cjia- 
6 om oCBen^eHHH (1500 jik). Ohh npHmjiH k BBiBOfly, uxo o6pa30BaHne rexepo- 
pnex CBH33H0 c oxHoineHneM C : N b KJiexKax, nxo oxMeueHo xaKHte Kyjia- 
copnH c coasxopaMH (Kulasooriya h flp., 1972). 

Ha oCHOsaHHH xoJibKO sxhx, no cymecxBy npoxHBopeunBHx nccjieflOBa- 
hhh, ecxecxBeHHO, xpyflHo Cflejiaxt oSipne bbiboah o (J)H3HoJiorHuecKOH pojin 
rexepopnex b npopecce HaKonjieHHH MOJieKyjinpHoro a3oxa. EcxecxBeHHO, 
hxo oco6yio peHHocxb b flOKa3axejibCXBe pojih rexepopnex b a3ox$HKcan;nn 
HMerox npHMbie HCCJiejjoBaHHH nafl h3ojihpob3hhhmh rexepon,HCxaMn. 

nepBan nonHXKa nccjieflOBaHHH a3ox$HKcapHH b H30JiHpoBaHHHX rexepo- 
ijHCxax (Fay, Walsby, 1966), nojiyneHHUx nyxeM pa3pymeHHH BerexaxHBHHx 
KJiexoK A. cylindrica nofl flaBJieHneM b 760 axM., 6nJia HeyflauHofi, xaK KaK 
HHxporeHa3naH aKXHBHoexb b nccjieflyeMOM Maxepnajie hojihocxbk) yxpaan- 
Ba.xacb b Hanajie npopeflypu, npn KoxopoS rexepopncxH oxflejmjiHCB ox co- 
cep;HHx KJiexoK (Fay h flp., 1968). 

HaKOHon; nojiymajm np«Moe flOKa3axejibcxBo HHxporeH33HOH 3 kxhbhocxh 
B H30JIHpOBaHHHX rexepopHCXaX, flJIH 3$$eKXHBHOrO (JyHKflHOHHpOBaHHH 

koxopoh xpeSoBajiocb npncyxcxBHe ATd) h Na 2 S 2 0 4 (Stewart h flp., 1969). 
Bxhmh ate aBxopaMH Ha HenoBpeatfleHHbix hhxhx Boflopocjin 6 hjio noKa3aHo, 
nxo okojio 95% $HKCHpoBHHHoro rexepopHcxaMH a30xa xpaHCnopxHpyexcn 
b BerexaxHBHHe kjicxkh. 

HxaK, HecMoxpn Ha oxcyxcxBHe o6ih;hx bhboaob o $H3noJiornuecKon pojih 
rexepopnex b npopecce BoccxaHOBJieHHH MOJieKyjiapHoro a30xa, nopaataex 
HeoSbraHoe, SpocaiomeecH b rjia3a nccjieflOBaxejiHM, coBnaj;eHHe: SoJibmnH- 
cxbo bhhob Boflopocjien (xa6ji. 1), y koxophx c hojihoh socxoBepHocxbio flona- 
3aHa a3ox$HKcapHH, HMeex rexepopncxH h npnHaj;jie!KHX k nopH^KaM Sti- 
gonematales, Mastigocladales h Nostocales KJiacca Hormogoneae (no KJiac- 
CH<J)HKan,HH TojuiepSaxa, Kochhckoh, noJiHHCKoro, 1953). 

Hmcioxch cjiynan, Korp;a cbohcxbo a3oxi|)HKcapHH He o6Hapy5KeHo y bh^ob, 
HMeroipHx rexepopncxH. H3BecxHH mxaMMu Anabaena variabilis, Koxoptie 
He <j)HKCHpyiOX MOJieKyJIHpHHH a3ox. 

BnJibHMCOM h BappncoM (Williams, Burris, 1952) He 6 hjio oBHapyHceno 
a3ox(j)HKCaqHH b aKceHHueCKofi Kyjibxype Aphanizomenon flos-aquae. Ofl- 
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TABJ1HU.A 1 


CnHCOK a30T(J>HKCHpyiomHX Cyanophyta, o6jiaflaiom,HX 
reqepoi^acTaME (99 bhjob h fiopu) 


Bun, ipopMa 

Abtop 

Anabaena ambigua Rao 

Singh, 1942 

A . azollae Strasb. 

Bortels, 1940 

A . azotica Ley 

Ley Shang-hao a flp., 1959 

A . azotica f. alpha Ley 

Ley Shang-hao a flp., 1959 

A. catenula (Kuetz.) Born et Flah. 

Ley Shang-hao h «p., 1959 

A. circinalis (Kuetz.) Hansg. 

Dugdale, 1962 (iyrr. no: Lund, 1965) 

A. circinalis Rabenh. 1 

Subrahmanyan, Sahay, 1965 

A. cycadeae Reinke 

Winter, 1935 

A. cylindrica Lemm. 

Fogg, 1942 

A. doliolum Bharadwaja 

Singh, Singh, 1964 

A. fertilissima Rao 

Tomaselli, Florenzano, 1971 

A. flos-aquae (Lyngb.) Breb. 

Davis, Fischer, 1966 

A. gelatinosa Fritsch. 

De, 1939 

A. hallensis (Jancz.) Born, et Flah. 

Bortels, 1940 

A. hassalii (Kuetz.) Wittr. 

BepmOBa h np., 1968 

A. humicola Bortels 

Bortels, 1940 

A. inaequalis (Kuetz.) Born, et Flah. 

Granhall, 1970 

A. karakumica Kog.* 

KoraH, 1966 

A. laxa (Rabenh.) A. Br. 

Saubert, Grobbelaar, 1962 

A. lemmermanii P. Richt.* 

TyceBa, 1952 

A. levanderi Lerrir. 

Cameron, Fuller, 1960 

A. minutissima Lemm. 

Saubert, Grobbelaar, 1962 

A. naviculoides Fritsch 

De, 1939 

A. oscillarioides Bory 

CaiKOBa, 1969 

A. oscillarioides Bory f. turkestanica (Kis- 

KoraH, 1966 

sel). Elenk.* 

A. robusta Kog.' et Jazkul.* 

KoraH, H3nyjmeBa, 1970 

A. scheremetievii Elenk.* 

Ky3Hei;oB, 1952 

A. sphaerica Borh. et Flah. f. conoidea 

Herpy, CaSeJimraKOBa, 1972 

Elenk.* 

A. spiroides Kleb. 

Cameron, Fuller, 1960 

A. thermails Vouk. 

De, 1939 

A. torulosa (Carm.) Lagerh. 

De, 1939; Bortels, 1940 

A. variabilis Kuetz. 

De, 1939; Taxa, 1964 

A. variabilis f. rotundospora Hollerb. 

KoraH, 1966 

Anabaenopsis circularis (G. S. West.) V. Mil- 

Watanabe, 19596 

A. intermedia Kog.* 

KoraH, 1966 

Aphanisamenon flos-aquae (L). Ralfs * 

EepmoBa h flp., 1968 

Stewart n np., 1968 

Aulosira fertilissima Ghose 

Singh, 1942 

Calothrix antarctica Fritsch 

Saubert, Grobbelaar, 1962 

C. anomala Mitra 

Dadhich, Varira, 1974 

C. braunii Born, et Flah.* 

KomeBa, 1967 

C. brevissima G. S. West 

Watanabe a np., 1951 

Saubert, Grobbelaar, 1962 

C. clavata G. S. West 

C. Crustacea Thur.* 

Allen, 1963, (no: Warmling, 1973) 

C. elenkinii Kossinsk. 

Taxa, 1963 

•C. epiphytica W. et G. S. West * 

Mopapb, 1973 

■C. parietina (Naeg.) Thuret 

Allen, 1952 

■C. membranacea Schmidle 

Dadhich, Varma, 1974 

C. parietina var. africana Fritsch. 

Saubert, Grobbelaar, 1962 

C. scopulorum (Web. et Mohr.) Ag. 

Stewart, 1963 

Camphylonema lahorense Choes 

Singh, 1961 

Chlorogloeopsis fritshii Mitra et Pandey 

Fogg, 1960; Mitra, Pandey, 1966 

Cylindrospermum gorakhpurense Singh. 

Singh, 1942 

C. licheniforme (Bory) Kuetz. 

Bortels, 1940 

C. mafus Kuetz. 

Bortels, 1940 

■C. michailovskoense Elenk. 

KymtapoBa, MaKcyaoB, 1968 

C. muscicola Kuetz. 

Venkataraman, Neelakantan, 1967 

C. sphaerica Prasad 

Venkataraman, 1961 

C. stagnate (Kuetz.) Born, et Flah.* 

KoraH, 1966 

Dichothrix fucicola (Kuetz.) Born, et Flah.* 

Carpenter, 1972 


1 IIo A. A. EjieHKHHy (1936) h H. B. KoHflpaTbeBon (1968), A. circinalis 
Rabenh. ecTt HenpaBiiJitmoe nanMeHOBaHiie A. hassalii (Kuetz.) Wittr. 
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T a 6 ji h u a 1 (npodojiMenue) 


Bhh, 4>opina 

Abtop 

Fischerella major Gom. 

Pankow, 1964 

F. muscicola (Thur.) Gom. 

Laloraya, Mitra, 1970 

Gloeotrichia echinulata (J. E. Smith) 

Williams, Burris, 1952 

G. murgabica Kog. et Jazkul.* 

KoraH, H3KyjineBa, 1970 

G. natans (Hedw.) Rabenh.* 

TopioHOBa h flp., 1965 

G. natans f. bucharica Kissel. 

FopioHOBa u flp., 1969 

Hapalosiphon fontinalis (Ag.) Born, emend. 
Elenk. 

Taxa, 1963 

H. fontinalis f. globosus Nordst. 

CaaKOBa, 1969 

H. welwitschii W. et G. S. West.* 

CMiipHOBa h flp., 1969 

Mastigocladus laminosus Cohn. 

Fogg, 1951 

Microchaete tenera Thur.* 

HaHKpaTOBa, 1970 

Stewart, 1965 

Nodularia harveyana (Thwait.) Thur. 

Nostoc amplissimum Setchell 

Subrahmanyan, Sahay, 1964 

N. calcicola Breb. * 

Bortels,. 1940 

N. coeruleum Lyngb.* 

CMupHOBa h flp., 1969 

N. commune Vauch. 

Herisset, 1952 

N. copiosum Kog. et Jazkul.* 

KoraH h HaKyjiueBa, 1970 

N. cycadeae Reinke 

Venkatarman h flp., 1964 

N. entophytum Born, et Plah. 

Stewart, 1963 

N. linckia (Roth.) Born, et Flah. 

KyntapoBa, MancyflOB, 1968 

N. muscorum Ag. , 

Allisson h flp., 1937 (uht. no Tojuiep- 
6axy h IIIthhoh, 1969) 

N. paludosum Kuetz. 

KoceHKO, 1969 

N. punctiforme (Kuetz.) Hariot 

Laloraya, Mitra, 1970 

N. sphaericum Vauch. 

Subrahmanyan, Sahay, 1964 

N. ellipsosporum Rabenh.* 

KoraH, HaKyjineBa, 1972 

N. sphaeroides Kuetz.* 

UlTHHa h up., 1967 

Okuda, Yamaguchi, 1956 

N. spongiaeforme Ag. 

Scytonema archangelli Born, et Flah. 

Cameron, Fuller, 1960 

S. bohneri Schmidle 

Laloraya, Mitra, 1970 

S. geitleri Bharadwaja 

Tiwari, 1971 

S. hofmannii Ag. 

Laloraya, Mitra, 1970 

Scytonematopsis sp. 

Saubert, Grobelaar, 1962 

Stigonema dendroideum Fremy 

Venkataraman, 1961 

Tolypothrix camptylorvemoides Chose 

Subranhiranyan, Sahay, 1964 

T. polymorpha Lemm. 

Watanabe, 1959a 

T. rirularis Hansg. 

Watanabe, 1959a 

T. tenuis Kuetz. 

Watanabe u np., 1951 

Saubert, Grobbelaar, 1962 

T. tenuis f. terreststris Boye-Pet. 

Westiella sp. 

Subrahmanyan, Sahay, 1964 

Westiellopsis profilica Janet 

Pattnaik, 1966 

IXpHMeMaiiife. 3Be3,o,oqKott OTMeqeHW boao 
TOJ ibKo b ajibrojioniqeCKH mhctux KyjibTypax. 

pOCJIll, y KOTOpbIX a30TlJ)HKCKaUHfl IipOBepff JiaCb* 


Hano nocjieflyromne paSoxn, buiiojih6hhh 6, npaBfla, Ha ajn>roJiorHueCKir 
HHCXHX KyJIBTypax, nOKa33JIH HaJIHHHe a30T(|)HKCai^HH y 3TOH BOflOpOCJIH 

(BepmoBa h flp., 1968; Stewart h flp., 1968). 

npH3HaHne H3yuaeMoro BHfla b KauecxBe a3ox<J)HKCHpyioin;ero o6ochobh- 
BajiocB CxBioapxoM h flp. TeM, uxo: a) bo Bcex HCCJieflOBaHHHX 33 o6pa3n;ax 
HMenacB npHMaa 33bhchmoctb MeHtfly npHcyxcTBHeM Aphanozomenon h cno- 
coShoctbio BoccTaHaBJiHBaxB ai^exHJieH hjih <|)HKCHpoBaxB Ni 5 ; 6) He 6hjio 
BoccxaHOBJieHHH an,exnjieHa boaopocjihmh Cladophora h Microcystis, b3hxhmh 
H3 xex ate chmbix boa h bxo ate caMoe BpeMH, uxo h Aphanizomenon. Ho aB- 
xopH He HCKaioaaiox bo3mojkhocxb cymecxBOBaHHH cneijH^HuecKoro CHM6no3a 
Meatfly a30x$HKCHpyioiii;HMH SamrepnaMH n Aphanizomenon. 3xo xeM 6oJiee 
xaK, axo aHaaornaHHH cayaafi oScyatfleH OorroM h CxioapxoM (1968) c re- 
xepoflHcxHoft BOflopocaBio Dichothrix sp., noKa3aBmefi a3oxi|)HKCaflHio (on- 
pefleaettHe BejiocB c homoh;bio N lb ) b noaBeHHHX o6pa3n,ax, b3hxhx in situ, 
ho He oSHapyatHBniyio ee npn BHfleaeHHH b aKceHnaecKyio KyjiBxypy. 

OflHaKo noxepa CBoficxBa a3ox$HKcaijHn y aKceHHaeCKoro Maxepnaaa no 
cpaBHeHHK) c aaBroaornaecKH hhcxbim Moatex 6hxb cjieflCXBneM MyxaijHOHHOH 
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H3MeHHHB0CTH bhhob Cyanophyta b npopecce hi ohhctkh ot SaKxepnfi. JJjih 
noJiyaeHHH aKceHH^ecKHx Kyjibxyp BOAopocjien nacxo HcnoJiB3yiox yjibxpa- 
4»HOJiexoBHe jiynn hjih ace o6pa6oxKy aHxnSHOTHKaMH, Koxopwe Moryx h3mg* 
hhxb ycjioBHH a30x<|)HKcan;HH: y Cyanophyta (Singh, Singh, 1964) hjih ^aate 
nojiHocxbH) npeKpaipaxb axox npopecc ((Ahmad, Venkataraman, 1971). 

Mojkho jih Cflejiaxb b nxore bhboa o xom, nxo Bee boaopocjih, o6jiaj;aK)- 
mne rexepopncxaMH, i^HKCnpyiox a3ox h nxo sxox npopecc ecxb xojibKo y rexe- 
pOpHCXHHX BOflOpOCJieH? 

KaxeropnBHocxb nepBoro cyatgeHHH Moacex 6nxb noKOJieSjieHa npejmoJio- 
JK6HH6M 0 CymeCXBOBaHHH mxaMMOB, aHHJIOrnBHHX He (JjHKCHpyiOin.HM a30X 
KopHeBHM KJiySeHbKaM y 6o6«bhx pacxeHHH, h axo cooSpaateHne onpaB^H- 
Baex xipaxejibHbie aKCnepnMeHxajibHbie pa6oxn no onpej;ejieHHio HajimiHH 
a3oxi|)HKcan;HH y rexepopncxHbix bhaob BOAopocjiefi. Eojiee xoro, yrjiy6jie- 
Hne <|)H3HOJiorHnecKoro HanpasJieHHH nccjieAOBaHHH no a3ox$HKCapHH npHsejio 
k oSHapyjKeHHio axoro CBoficxBa npn onpeflejieHHUx ycjioBHax y Herexepo- 
HHCXHHX BHAOB CHHe3ejI0HHX BOAOpOCJieH. 

CoBpeMeHHbie <(>H3HOJi<H'H'iecKHe acneKXbi necjie^OBHHHH 
a 3 DX(J)HKcai],HH y CHHe3ejieHbix BORopocjien 

IlepBOHanajibHo HCCJieAosaxejiH cocpeAOxoaHBajiH BHHMaHse Ha <|)H3HOJiorn- 
neCKHX ocoSeHHocxHx rexepopncx Kan B03M05KHoro Mecxa (JmKCapnn a3oxa. 
3axeM, c pa3BHxneM xexnHKn noJiyaeHHH SecKJiexoaHHx npenapaxos, H3yne- 
hhk) 6nJia noAseprHyxa HnxporeHa3a h Mecxo ee jioKajiH3an,nn. 

(J)H3HOJiorHHeCKHe apryMeHXH b AOKa3axejibcxBo xoro, axo rexepopacxa 
•ecxb Mecxo $HKcan;HH a30xa, cboahtch k noJiojKeHHio, axo a3ox$HKCan;HH — 
BoccxaHOBHxejibHHH npopecc, axo a3ox$HKCHpyioin;He cncxeMbi BbicoKoayB- 
CXBHXeJIBHH K KHCJIOpOfly D HXO CHHe3ejieHIie BOflOpOCJIH BHfleJIHIOX KHCJIOpOg 
b npopecce $HxocHHxe3a. Ehjio Hafi^eHo, axo a30x$HKcan;HH jjHrHSnpyeTCH 
khcjiopoaom Kan b HHxaKXHHx KJiexKax, xaK h b SecKJiexoBHHx npenepaxax, 
hoaoSho SecKJiexoBHUM npenapaxaM H3 Azotobacter h Clostridium. 

<J)eii h yoJicdn (Fay, Walsby, 1966) hphmhm MaHOMexpnaecKHM H3Mepe- 
HHeM AuxaHHH no BapSypry noKa3aJin 6ojiee nnxeHCHBHoe AHxaHne y rexepo- 
h;hcx HeatejiH y oxpe3KOB Hnxen, axo, no MHeHHio axnx asxopoB, co3Aaex 
b hhx aHaapoSHbie ycjioBHH, 3am;Hin;aioin;He HHxporeHa3y ox KHCJiopoAa. 
B KanecxBe KOMMeixrapHH k bthm onnxaM mojkho oxMexnxb, axo HHxeHCHBHoe 
AHxaHne rexepopncx Morjio 6bixb pe3yjiBxaxoM hx noBpejKfleHHH bo speMH 

H30Jiflpnn. 

BcKope Oen (Fay, 1969) n Bojik h Chmoh (Wolk, Simon, 1969) coo6h;hjih, 
axo ho cpaHHeHHio c HopMajibHUMH KjiexKaMH rexepopHCXbi HMetOX OHeHb 
Majio C-(f)HKopHaHHHa — rjiaBHoro AonoJiHHxejibHoro nnrMeHxa II <£oxocnc- 
xeMbi, npneHMaromen yaacxne b peaKpnnx BHAejieHHH KHCJiopoAa b <£oxo- 
CHHxe3e. 

IIosAHee y Anabaena 6hjio npoAeMOHCxpnpoBaHO in vivo oxcyxcxBne h mo- 
jioahx rexepopncxax Bcex ochobhhx nnrMeHXOB II <J>oxocncxeMH, xannx Kan 
XJI0P0<|)HJIJI a670, C-(|)HKOAHaHHH H C _ (j)HKOapHXpHH, ajIJIO(J)HKOn,HaHHH 

(Thomas, 1970). 

fl,HBHA h ToMac (David, Thomas, 1971) njHiBejin 3 bbhcHM ocxb HHxpore- 
Ha3Hon aKXHBHocxH b rexepoijncxax ox hx B03pacxa H HfljraaHH nnrMeaxoB 
II i|)oxocHCxeMbi y Anabaena sp. Eojiee 100 rexepoijHCx b KaatAOH B03pacx- 
hoh rpynne 6 hjio H3MepeH0 Ha peAypnpyiomyio aKXHBHoexb. y*e 
Ha 5 -h A e ni> peAyijnpyiomaH chocoShocxb rexepon;HCx chjibho yMeHb- 
majiacb, Ha 10 -h A eHb GoJibmnHCXBo reiepopncx noKa3uaajio oaeHb 
HeSoJiamyro BoccxaHOBHxejiBHyio chocoGhocxb, a Ha 15 -h a^hb 6oJiee 
■ieM 90% hx coBceM He o6HapyjKHBajio BoccxaHOBnxejibHHx npopeccoB. 
CKopocxb CHHJKeHHH BoccxaHOBHxejiBHnH chocoShocxh rexepoqHCx B HX 
onbrrax coanaAajia c noHBJieHHeMC-$HKopHaHHHaHC-i|)HKoapHxpHHa (15-AHeB- 
Han Kyjibxypa). B mojioahx rexepopncxax (2—3-AHeBHaa Kyjibxypa) nnr- 
MeHXH II $oxoCHCxeMbi BooSme oxcyxcxBOBajiH. 

Cbh3b MesKAy (fiopMnpoBaHHeM rexepoqncx, cnHxe30M HnxporeHa3H h 
HajiHuneM nnrMeHXOB II (JoxocHCxeMH, b hhcxhdcxh <J)HKon,HaHHHa, oxMeaeHa 
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xaKHte b nocjieflyjomefi nydjiHKapHH ToMaca h ^aBH^a (Thomas, D^iyid, 
1972) h b Apyrnx padoxax (Gorkom, Donze, 1971; Neilson h AP-, 1971). 

Hosoe npo^BH/keHHe b H3yneBHH rpynn a30T$HKCHpyK)m,Hx BOAopocjieft 
6hjio napajuiejibHo pa3BHXHio 3KcnepnMeHxajibHbix HCCJie^oBaHHB no SecKJie- 
xouhhm npenapaxaM, p,onyCKaioin;HM B03MO!KHocxb nepeBCflCHHH $epMCHXHUx 
CHCxeM b «pacxsop» c nocjiep;yioin,iiM cftpaKpHOHopoBanneM h H^CHxn<|)HKapHeH. 

Cmht h 9BaHC (Smith, Evans, 1970) 6hjih nepBHMH, nojiyHHBmHMn b 6ec- 
KjiexonHHx npenapaxax H3 Anabaena cylindrica ycxonnuBo BHConyto HHxpo- 
reHa3Hyio aKXHBHocxb. Akxhbhocxb 6njia ji0KajiH30BaHa b ocaAKe, nojiyueH- 
hom npn ycKopeHHH 40 000 g 3a 15 mhh., j;jih ee nponBJieHHH xpeSoBanocb- 
npncyxcxBHe Na 2 S 2 0 4 b KOHnenxpan.HH 1.7 mojih h ATO; ancxpanxM Hnxpo- 
reHa3H 6hjih MeHee xojioaocxohkhmh, ueM ancxpanxM axoro me (JepMeHxa 
H3 Clostridium. 

HnxporeHa3a onasajiacb MyjibxmJepMeHXHHM KOMnjieKcoM, coAepmamnM 
He CBH33HHoe c reMOM mejie3o, mojihSach h SH-rpyunw. KpoMe BoccxaHOBjie- 
hhh MOJieKyjiHpHoro a3oxa, OHa cnocoSHa BoccxaHasjiHBaxb apexHjieH b axn- 
jieH, a xaicme a3HA, pnaHHA, hhxphji n h3ohhxphji (KpexoBHn h AP-* 1972; 
nLxereJib, 1972). ycxaHOBJieHO, uxo npncyxcxBHe KaxnoHOB Mg ++ , Mn ++ ,Co ++ 
noflflepmHBaex aKXHBHocxb (JepMeHxa Ha yposne 2.98, 1.58 h 0.87 MC 2 H 4 
Ha 1 Mr SeJiHa b 1 mhh. Bhhbjibho cxoacxbo HHxporeHa3H A. cylindrica c Hnxpo- 
reHa30H SaKxepnH h 6o6obhx pacxeHHH (Haysted, Stewart, 1972). OflHano 
oxMeneHa noBHmeHHan ■qyBCXBHxejibHocxb BOAopocjieBOH HnxporeHa3H k kh- 
cjiopoAy (Haystead h AP-> 1970; Gorkom, Donze, 1971; Stewart, 1971, h flp.). 
TaK, b onnxax Xaycxe^a c coxpygHHK bmh (1970) b pacxBopHMOH ifipaKn,HH 
aKXHBHocxb $epMeHxa xepnjiacb nojiHocxbio, Kor^a aKCxpaKXu aiccnoHnpoBajiH 
b 5—10% KHCJiopofle Bcero jihhib 5 mhh. PacxsopeHHbiH $epMeHx no CBoefi 
khcjiopoahoh nyscxBHxejibHocxH 6biJi 6ojiee noxom na $epMeHTH hx Clostri¬ 
dium h Bacillus polymyxa, Hemejin Ha HeoHnn^eHHHe BKCxpaKXH H3 Azotobacter 
h Klebsiella, Koxopne MeHee KHCJiopoAuyBCXBHxejibHH. 

OnxHMajibHan a3ox<|)HKcaijHH y Anabaena flos-aquae HaSjnoflajiacb npn 
nappHajiBHOM ^aBJieHnn KHCJiopoga, pasHOM 0.2 axM.; npn donee bhcokhx 
ypoBHHx BoccxaHOBJieHne aijexHJiena Sucxpo HHrndHpoBajiocb. OflHaKo norfla 
BOflopocjib BHj;epmHBajiH b ra30B0H CMecH, coflepmamefi 0.2 axM. KHCJiopop;a r 
an;exHneHBOccxaHaBnHBaroin;aH aKXHBHocxb B03Bpam;ajiacB h nepe3 5 nacoB 
nonxH flocxnrjia Hanajibnoro ypoBHa, name b xex Kyjibxypax, Koxopne 3Kcno- 
HHpoBajinCb BHanane b axMoc$epe nncxoro KHCJiopop;a (Stewart, 1971). 

KpaHHHH nyBCXBHxejiBHocxb HHxporeHa3H k KHCJiopoAy noAnepKHBaex, 
no MHcnnio Cxbioapxa, orpoMHoe bjihhhhb 3am,HXHoro MexaHH3Ma b rexepopn- 
cxax BOAopocjien npoxHB khcjiopoahoh HHaKXHsapHH, nxo, no-BHAHMOMy, 
oShHCHHexCH em,e h HajimraeM b hhx cjiojkhoh mcm6 paHHon cncxeMH no cpaB- 
HeHHio c BerexaxHBHHMH KJiexKaMH. Chjibho hckphbjibhhhh pexHKyJiiOM Moatex 
3am,Hn];axb HnxporeHa3y ox KHCJiopoAHoro noBpemAeHHH, nxo cxoaho co cxe- 
moh, npeAJiomeHHOH AJifl pexnKyjnoMa a3oxo6aicxepa, pacxyipero na N 2 , 
ho He na CBH3BHHOM a30xe (Oppenheim, Marcns, 1970, — n;nx. ho: Stewart, 
1971). 

HeomnAaHHoe HOBoe HanpasJieHHe pa6ox cxajio pa3BHBaxbcn nocJie nonxn 
oAHOBpeMeHHoro oSHapymeHHH phaom hbxopoh HHxporeHasHofi aKXHBHoexH 
b BerexaxHBHHx KJiexKax CHanajia y rexepopHCXHbix $opM BoAopocjien (Smith, 
Evans, 1970; Kurz, La Rue, 1971; Gorkom, Donze, 1971; Fay, Kulasoorija, 
1972; Thomas, David, 1972; Stewart, 1973). 

Pa6oxa CMHxa h 3BHHca no nojiyneHHio pacxBopHMOH HHxporena3H H3 
BerexaxHBHLix KJiexoH Anabaena cylindrica h H3yneBHe ee b axMoc(f)epe Ar 
h C0 2 6biJia He cobccm ydeAHxeJibHa no p«AY MexoAH'ieCKHx npnnHH, He hckjiio- 
naBmnx B03MomHocxb noHBJieHHH b ancxpanxe pacxBopHMOH HnxporeHa3u 
H3 pa3pymeHHHx rexepon,HCx (Stewart, 1971). 

OAHaKO Kyp3 h JIh Py xanme npnxoAflx k BMBOAy o HannnHH HHxporeHa3H 
b BerexaxHBHHx KJiexKax Anabaena flos-aquae, ran KaK b oahhx ycjioBnnx hx 
onHxa BOAopocjib HMCJia MeHee ueM 2% hhxch c rerepopncxaMH, b APyrnx — 
13%, ho ee HHxporeHa3Han aKXHBHocxb b nocjieAHeM cjiynae 6nJia 6ojiee neM 
b 3 pa3a HHme, neM b nepBOM. 
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Han6oJiee y6epnxejibHHMn b sxom nJiaHe BHrjmpHX ohuth TopKOMa n 
J3,OH3e, SKCnepHMeHTajibHO nopxBepjKpaiomHe rnnoxe3y cbh3h b aspoSmjx 
ycjioHHHx a30T$HKCau,HH e rexepomicxaMn, xoxn b aHaapoSirax ycjioBHHx 
BerexaTHBHHe kjibtkh xaiOKe (JnKCHpoBajin a3ox. MopeJibio cjiysnnji CHHxe3 
$HKopnaHHHa nocjie BBepeHHH a3oxa b Kyjibxypy, HcnuxHBaBmyio KpanHHH 
HepocxaxoK axoro sjieMeHxa. B onnxax perncxpnpoBajincb (JjiyopecpeHpHH 
h a6cop6n;HH (finHopnaHnna. B aapoSmix ycjioBPHx (B03pyx-f-5 % C0 2 )nHxeH- 
chbhocxb (jjuiyopecqeHqnn KJiexoK CHnatajiacb no Mepe hx ypajieHHH ox rexepo- 
pncx. 8 xhm noKa3aHO, uxo b pacxyipeH Kyjibxype A. cylindrica (fraKcaqnH 
a30xa b paHHHx ycjioBHHx nponcxopnjia b ochobhom b rexepoqncxax. B aHa- 
3 Po 6 hhx yajioBHHx (5% C0 2 h N 2 ) 0 HHxe3 (JiHKopnaHHHa meji c xon ace cko- 
pocxbio, uxo n b aapoSHHx, ho HHxeHCHBHocxb iJuiyopecpeHpHH <J>nKon,riaHrina 
6bijia opHHaKOBofi bo Bcex KJiexKax. Abxoph onuxa nojiaraiox, uxo axo BH3BaH0 
(^HKcapnen a3oxa bcgmh BerexaxHBHHMH KJiexKaMH. AnajiornuHbie paHHbie 
6 mjih noJiyneHM b Kyjibxypax, rojioparomnx no MOJin6peHy, n b onnxax no 
H3yneHHio oxHomeHHH Bopopocjieii k KHCJiopopy. 

CpasHeHne HnxporeHa3HOH aKXHBHocxn b rexepopncxax n BerexaxnBHbix 
KJiexKax Anabaena cylindrica , A. inaequalis, A. variabilis, Anabaenopsis 
circularis noKa3ajio, uxo rexepopncxH BoccxaHaBJiHBajin cojih xexpa30Jinn 
xjiopnpa Sncxpee, ueM BerexaxnBHHe KJiexKH (Fay, Kulasooriya, 1972). Cko- 
pocxb BoccxaHOBJieHHH xexpa30JiHH b BerexaxnBHbix KJiexuax B03pacxajia b mh- 
Kpoaapo^nnbHHx ycjioBHHx, opHaKo ocxaBajiacb mate CKopocxn BoeexaHo- 
BjieHHH xexpa30JiHH n rexepopncxax. Eojibinan aKxniiHocxb xpaHcnopxa ajien- 
xpoHOB b BerexaxHBHHX KJiexKax, npnMHKaioipnx k rexepoqncxaM, cnoco6- 
cxBOBajia noHBjieiinio b hhx BoccxaHOBnxejibnbix ycjioBHH. Kan o6pa30BaHne 
KpacHoro $opMa3aHa b rexepoqncxax, xan h CHHero $opMa3aHa, oxjiaraiome- 
rocH b BerexaxnBHbix KJiexKax, cnjiteo HernSnpoBajio aKXHBHocxb Hnxpore- 
Ha3bi, npn sxom xopM03HJiocb o6pa30BaHne rexepopncx H3 BerexaxnBHbix 
KJieXOK. 

3aBHCHMocxb HHxporeHa3Hon aKXHBHocxn b rexepoqncxax ox coepnHeHHH 
nx c BerexaxHBHHiHi KJiexKaMH Smjia oxineneea pnpoM nccjiepoBaxejien (Ste¬ 
wart n pp., 1969; Ohmori, Akihiko, 1971; Fay, Kulasooriya, 1972). Coepn- 
HeHne HeoSxopnMo He xojibKO pjih CHa 6 /KennH rexepopncx yrjiepopHHMH cne- 
jiexaMH, Hy>KHbiMH pjih <fiHKcan,HH a3oxa, n ypajieHHH H3 hhx o6pa3yioin;erocH 
b xeneHne (f>HKcan,Hn Maxepnajia, ho ranine pjih Hoppe phohhh b rexeponncxax 
BoccxaHOBHxejibHHx ycjioBHH, cyipecxBeHHbix pjih paSoxH Hnxporena3H. 

JlornuecKHM bhbopom, cjiepyroipnM ns ijaicxa o6HapyjneHHH HnxporeHa3u 
b BerexaxnBHbix KJiexKax rexepopncxHbix Bopopocjieii, 6 hji Bonpoc o cnoco6- 
hocth k (JnKcapnn a3oxa (Hajinunn HnxporeHa3bi) CHHe3ejieHHMn Bopopoc- 
jihmh, jinmeHHHMH rexepoqncx. MccjiepoBaHHH Bejincb ho psyM HanpasJie- 
hhhm: 3MnnpnnecK0My noncny a3ox$HKcnpyroin;HX snpoB cpepn rexepoqncx- 
hhx (JiopM Cyanophyta h H3yneHnio HnxporeHa3HOH 3kxhbhocxh b hx KJiexKax. 

IIccjiepoBaHHH cfiHKcaqHH asoTa y Bopopocnen, 

He o6aapaioiqHX rexepoqncxaMH 

a)HerexepoH,nexHbie Hnxuaxbie BopopocjiiH. JJo- 
Ka3axejibcxBa a3ox$HKCan;HH HerexepoqncxHHMH HHxuaxHMn BopopocjiHMH 
6 hjih nojiyneHH b HeCKOJibKnx paSoxax, rjiaBHHM o6pa30M Ha ocHOBe H3yue- 
hhh ajibro.TiornnecKH hhcxux Kyjibxyp. Opn3HaHne nciiHXHBaeMbix b ajibro- 
jiornnecKH hhcxom cocxohhhh bhpob nan $HKcaxopoB a3oxa oCHOBHBaexCH 
oSbiHHO Ha xom, uxo 6aKxepnn, BbipejieHHbie n3 sxhx Kyjibxyp, a3ox He i|)Hk- 
cnpyiox. 

Monc n coxpypHHKn (Moyse n pp., 1957, — pnx. no: Stewart, 1971) 
Hanuin, nxo ajibrDJiornneCKH uncxan Kyjibxypa Oscillatoria subbrevis yoBan- 
Baex MOJieKyjiapHHH a30x n a30x HHxpaxoB cpasHHMo. BaxaHaSe (Watanabe, 
19596) coo 6 iphji 06 a 3 ox$HKCan;HH Kyjibxypon Plectonema sp. J^yrpaji n co- 
xpypHHKH (Dugdal n pp., 1964) Ha 6 jiiopajiH 3aBHCHm;ee ox csexa BKnroneHne N^ s 
b ecxecxBeHHHe nonyjiHpnn mopckhx njiaHKxoHHnx Bopopocjien Trichodes- 
mium. HepaBHo 6 hjio coo 6 m;eHo o hph 6 hjih b o 6 m;eM a3oxe 3a cnex a3ox- 
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TAEJIHU,A 2 

PesyjLiaTH ncnuTaHHH choco6hoctii k a30T<J)HKcannji 
y CHHeaejieHHx Bogopocneii, He oCpa3yioinHX reiepopicT 


Bn« 

Cnoco6- 

HOCTb K 
ctmKcamui 

ABTOp 

Knacc Chroococceae 



Anacystis nidulans Dr. et D. ** 

_ 

Williams, Burris, 1952 

Chroococcus rufescens (Kuetz.) Nag. 

+ 

Cameron, Fuller, 1960 

Ch. turgidum (Kuetz.) Nag. 

— 

Williams, Burris, 1952 

Gloeocapsa sp. LB 795 ** 

+ 

Wyatt, Silvey, 1969, Rippka h 
AP- i 1971, Gallon u gp., 1972 
Rippka h gp., 1971 

Gloeocapsa sp. 6501 ** 

+ 

G. alpicola 123 ** 

+ 

Gallon h gp., 1972 

Williams, Burris, 1952 

G. dimidiata (Kuetz.) Dr. et D. 


G. minor (Kuetz.) Hollerb. ampl. 

+ 

OgHHgOBa, 1941 

G. membranina (Menegh.) Dr. et D. 

— 

Wiliams, Burris, 1952 

Gloeothece rupestris (Lungb.) Born. 

+ 

BoponaeBa, 1969, Toxpw, 1972 

Coccochloris peniocystis (Kuetz.) Dr. et D. 

— 

Williams, Burris, 1952 

Microcystis aeruginosa Kuetz. emend. 

+ 

Nehring, 1964 

Elenk. 


Williams, Burrfe, 1952 

M. aeruginosa Kuetz. emend. Elenk. 

— 

Synechococcus cedrorum Sauv. 

— 

Allen, 1952 

S. cedrorum Sauv. 

+ 

KyuitapoBa, IloKpoBCKaa, 1971 

Knacc Hormogoneae 

+ 


*Lyngbya sp. 

+ 

Stewart, 1971 

L. aestuarii (Mert.) Liebm. 

— 

Allen, 1952 

To we 

+ 

Van Baalen, 1962 (ijht. ho: Ste¬ 
wart, 1971) 

Lyngbya sp. plur. 

— 

Allen, 1952 

Phormidium sp. 

— 

Cameron, Fuller, 1960 

*Phormidium sp. 

+ 

Stewart, 1971 

Ph. autumnale (Ag.) Gom. 


IlepMHHOBa, 1964 

Ph. foveolarum (Mont.) Gom. ** 

_ 1 

De, 1939 

Ph. fragile (Menegh.) Gom. ** 

+ 

Naguib, Shakeeb, 1971 

Ph. henningsii Lemm. 

— 

IlaHKpaTOBa, 1970 

Ph. luridum (Kuetz.) Gom. 

— 

Allen, 1952 

Ph. tenue (Menegh.) Gom. 

— 

Williams, Burris, 1952 

Ph. papyraceum (Ag.) Gom. 

+ 

KyuitapoBa h gp., 1967 

Cameron, Fuller, 1960 

Plectonema sp. 

— 

Plectonema sp. 

+ 

Watanabe, 19596 

*Plectonema sp. 

+ 

Stewart, 1971 

*P. boryanum Gom. 594 ** 

+ 

Stewart, Lex, 1970 

» » 

— 

IlaHKpaTOBa, 1970 

P. edaphicum (Edenk.) Vaul. 

— 

IlepMHHOBa, 1964 

P. nostocorum Bornet 

— 

IlaHKpaTOBa, 1970 

P. notatum Schmidle 

— 

Allen, 1952 

Porphyrosiphon sp. 

— 

Cameron, Fuller, 1960 

Microcoleus sp. 

— 

Cameron, Fuller, 1960 

Oscillatoria rubescens (DC.) Gom. 

— 

Staub, 1961 (no: Lund, 1965) 

O. subbrevis Schmidle 

+ 

Moyse n gp., 1957 (no: Stewart, 1971) 

O. (Trichodesmium) thiebautii 

+ 

Carpenter, 1973 

Oscillatoria sp. plur. 

-- 

Allen, 1952 

Trichodesmium sp. ** 

+ 

Ramamurthy, Kirshnamurthyl968, 
(no: Watanabe, Yamamoto, 1971) 

T. erythraeum Ehr. ^Oscillatoria erythraeo 

l 

(Ehr.) Geitler 

+ 

Dugdale a gp., 1964; Goering n gp.i 
1966 

Watanabe, 19596 

Schizothrix sp. 

+ 

Spirulina sp. 

— 

Cameron, Fuller, 1960 

Symploca sp. 


Cameron, Fuller, 1960 


npiMeiaHie. 3 B 63 flO'iKOH OTMeiaeTCH, tto ncnuTaHHe Ha a 30 T 4 >HKcai;nio Bejiocb 
b MaKpo-aapoijpHJibHux ycjioBHax; gByMH SBea^oiKaMH oTMeueHH Bogopocjin b aKceHimecKHx 
KyjiMypax. 
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<J>nKCan,nn, no MHeHHio aBTopoB b aKceHHHecKHx KyjiBxypax Trichodesmium 
(Ramamurthy, Kirchnamurthy, 1968, — ijhx. no: Watanabe, Yamamoto, 
1971). <J)HKCapHH oTMe^eHa b ajiBroJiornnecKH hhcxmx KyjiBxypax Oscillato- 
ria subbrevis, 0. thiebautii, Lyngbya aestuarii, Schizothrix sp., Gloeothece 
rupestris (Ta6ji. 2). IIojiyneHHHe flaHHtie sxhx nccjie^OBaHHH, kohc^ho, 
floatHH 6htb npoBepeHBi Ha aKceHHHeCKHx KyjiBxypax. 

TABJ1HUA 3 

BoccTaHOBJieHHe aqeTHJieHa KyjitTypoii 
Plectonema boryanum 594 B ra30ioi 
CMecH c KHcnopofloM h 6 e 3 Hero 
(no Stewart, Lex, 1 970 ) 


ColpTaB rasoBOft cm ecu 

HoMep 

ontiTa 

n mo Jin C 2 H 4 Ha Mr 
npoTeHHa sa 1 mhh. 

Ar/C0 2 (99.96/0.04, no o6i>eMy) 

i 

8.9 

2 

4.6 


3 

6.1 

Ar/0 2 /C0 2 (77.96/22.00/0.04, 

4 

0.0 

no o6i>eMy) 


- 


TABJIHRA 4 

Acchmhjihhhh NJ 6 KyjitTypoii Plectonema boryanum 594 
(no Stewart, Lex, 1970) 


BapnaiiT 

yCJIOBHH HO BpeMH HHKyOaUHH 

Co^epjKaHH© 

N a ,5 ( a T . % 

HaSbiTOK Nj ls , aT. % 

( 

Cbot; Ar/C0 2 

3.220 

2.855 


Cbct; Ar/C0 2 /0 2 

0.381 

0.016 

1 

TeMHOTa; Ar/C0 2 

0.364 

0.001 


CBer; N 2 /0 2 /C0 2 

0.365 

— 


IIpuMeiaHEe. TaaoBan CMecb nepej; flo6aBneHpeM N l 2 5 6ujia: Ar/G0 2 (99.96/ 
0.04); Ar/0 2 /C0 2 (77.96/22.00/0.04); N 2 /0 2 /C0 2 (79.96/20.00/0.04). 


Bo3MOHtHHe ^0Ka3aTejiBCTBa Toro nojioiKeHHH, nxo nncxBie KyjiBxypBi 
Lyngbya aestuarii $HKCnpyioT a30T, 6hjih nojiyneHH BaH EajieHOM (Van Baa- 
len, 1962, — pm. no: Stewart, 1971), kotophh oxmcxhji, nxo axa BonopocjiB 
xopomo pacxex Ha cpe^e 6e3 floSaBjieHHH ncxoHHHKa CBH3aHHoro a30xa. 
CxBioapx h Jlenc (Stewart, Lex, 1970), CxBroapx (1971) coo6hi;hjih o $HKCan;HH 
a30xa aKceHHHeCKOH KyjiBxypofi HHxnaxoH CHHeseJieHoii boaopocjih Plecto¬ 
nema boryanum mxaMM 594; boaopocjib BoccxaHaBJiHBajia apexnjieH (xa6n. 3), 
BKJiioHajia N.i 5 b npoxonjia3My kjicxkh (xa6ji. 4) n pocjia Ha cpewe, cbo6oahoh 
ox CBH3aHHoro a30xa, Korj;a HHKySapHH KyjiBxypBi mjia b ra30Bon $a3e (5e3 
AoSaBJieHHH KHCJiopoAa (cm. pncyHOK). 

Cjiej;oBaxejiBHo, pa3BHxne HHxporeHa3Hofi aKXHBHocxn y Plectonema 
saMenaxejiBHo xeM, hxo n^ex npn MHKpoaapo^HJiBHHx ycjioBHHx. B sxom cny- 
nae ckopocxb BOCCxaHOBJieHHH sxon BOflopocjiBio aijexnjieHa 6HJia cpaBHHMa 
hjih BLime, neM HanjteHHaH ajih rexepopncxHBix Bonopocjiefi (Stewart, 1971). 
CpasHeHne aKXHBHocxn pacxBopHMon HnxporeHa3H H3 Plectonema h Anaba- 
ena cylindrica noKa3ajio noAoGne o6ohx (JepMeHxoB. B 3KCxpaKxe <|)epMeHXBi 
oSHapyjKHBajiH okojio 10% seen kjicxohhoh aKXHBHocxn; BoccxaHaBJiHBajin 
aqexHJieH c jihhchhoh CKopocxBio b xeneHne 10 mhh., BoccxaHaBJinsajin 
pnaHHj;, KoHCxaHxa Mnxaajraca SbiJia nopH^Ka ox 0.002 ao 0.006 (Haystead 
h AP-, 1970). 

Xoxh AexajiBHBie paSoxBi no a3ox$HKCan;HH 6buih npoBep;eHBi CxBroapxoM 
Ha orhom mxaMMe Plectonema boryanum 594, b 1971 r. oh noJiynHJi flOKa3axejiB- 


A >/„9 BoTaHHHecKHB HtypHaJi, 4, 1975 r. 
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CTBa BoccTaHOBJieHHH apexmieHa h APyrnMH mxaMMaMH Plectonema, a xanate 
ajibroJiornBecKH hhcxhmh KyjibxypaMH Lyngbya h Phormidium. 

6) OflHOKJIBT09HHe CHHe3eJieHHe BOflOpOCJIH. PaH- 
HHe onpe^ejieHHH a3ox<|>nKcapnH b hhcxhx KyjibTypax He HHxnaxbix Bo^opoc- 
jiefi, npnHaflJiejKamnx k po^aM Anaeystis, Coccochloris , Chroococcus, Gloe- 
ocapsa, Microcystis h Synechococcus, 6hjih oxpHpaxejibHbiMH (xa6ji. 2). O^HaKo, 

no naHHUM C. B. Oahhijoboh (1941), ajib- 
rojiorHnecKH nncxbie KyjibxypH Gloeocapsa 
minor, H30jmpoBaHHHe H3 Mecxoo6nxaHHH 
b IlaMHpcKHx ropax, <|)HKCHpoBajiH axMO- 
c$epHHH a30x. CpasHHxejibHO He^aBHo 6biJia 
ofmapyaceHa a3oxi|)HKcan;nH b ajibrojiorH- 
necKH hhcxoh Kyjibxype Chroococcus rufes- 
cens, xoxh SaKxepnn, H30JinpoBanni>ic H3 
Hee, a3ox He $HKCnpoBajiH (Cameron, Ful¬ 
ler, 1960). 



UsMeHeHHH b o6meM a30Te 3a 5-/uieniibiii nepaofl 
b KyjibType Plectonema boryanum 594, pacTymeii 
Ha 6e3a30THCToa cpene c npo;iyBaHiieM N 2 /C0 2 
(99.96/0.04 v/v) ( 1 ) h B03ayxa ( 2) (no Stewart, 
Lex, 1970). 


He^aBHO 6biJia npoAeMOHCxpnpoBaHa HHxporeHa3Han aKXHBHoexb b ance- 
HHuecKHx Kyjibxypax boaopocjih Gloeocapsa LB 795 (Wyatt, Silvey, 1969). 
IIIxaMM 6hji cnoco6eH pacxn a3po6Ho Ha CBexy b cpe^e 6e3 CBH33HHoro a3oxa. 
Akxhbhocxb HHxporeHa3H b KJiexuax, onpep;ejieHHaH BoccxaHOBJieHneM ape- 
xHJieHa, 6njia cpaBHHMa no ckopocxhm c aKXHBHoexbro H3BecxHux bhaob a3ox- 
$HKCHpyrom,Hx Bopopocnen, xoxh (JtepMeHx HHAyqnpoBajiCH b cpepe, cbo6oa- 
hoh ox CBH3aHHoro a3oxa, 6ojiee MepjieHHo (14 — 15 pHefi), ueM y rexepoqncx- 
hhx Bopopocjiefi hjih y Plectonema (1 — 3 phh). 

J^aHHHe yafixa h CnjibBen 6hjih noflXBepjKpeHH PnnnKa c coasxopaMH 
(Rippka h Ap., 1971), HCCJieAOBaBniHMH a30x<|)HKcaqHio xoro ate mxaiiMa 
Gloeocapsa LB 795 h mxaMMa Gloeocapsa 6501. Mncxoxa mxaMMOB 6njia npo- 
KOHXpOJIHpOBaHa B CBeXOBOM H SJieKXpOHHOM MHKpocKonax. OpHOBpeMeHHO 
aBxopu HCnbixajiH enocoSHoexb 20 flpyrnx hhcxhx Kyjibxyp OAHOKJiexouHbix 
CHHe3ejteHHx BOAopocneH pacxn a3po6HO Ha csexy npn 25° b jkhakoh 6e3- 
a3oxHCxoH cpepe, nxo ho3bojihjio cpejiarb bhboa o xom, uxo cbohcxbo a3ox- 
(JmKcaqnn HaSaropaeTCH pepKo cpepn hjichob ceM. Chroococcaceae. 

HnxporeHa3a b kjicxohhhx sKCxpaicxax H3 Gloeocapsa sp. LB 795 h G. apli- 
cola I AM 123 BoccxaHaBJinsajia aqexnjieH h cnocoScxBOBaaa bhacjichpik) boao- 
poAa b npncyxcxBHH AnxHOHHxa Haxpnn h ATO. OepMeiixnaH cncxeMa boao- 
pocjien hohxh noJiHocxbio HHrHSnpoBajiacb 7.5 mM AJJO, 0 2 , CO (0.01 axM.) 
h C0 2 (0.005 axM.). OxjiHHne HHxporena3H Gloeocapsa ox APyrnx hcxohhhkob 
3 aKJnonajiocb b noBHnieHHon cxaSnabHocxH <|)epMeHxa npn 0°, oxannajiacb OHa 
h cnepmfiHKOH BMAejieHHH npn 6oJiee bhcokom K03<Jx|)HqHeHxe ceAHMeHxaqnH 
(Gallon h AP-, 1972). 


3aKJHoneHHe 

H 3 npHBeACHHHX pe3yabxaxoB JiaSopaxopHux HCCJieAOsaHHH c oueBHA- 
HocxbH) CJieAyex, nxo b aapoBHHx ycjioBHHx cbohcxbo i|)HKcaqnn aaeMeHxap- 
Horo a30xa HanSojiee pacnpocxpaneHo cpepH BopopocneH, oBjiapaioiqHx 
rexepopHCxaMH. 3xo nonoateHne peanKOM coBnaAaex c nojieBHMH 3KcnepnMeH- 
xaMH in situ, — b cpepe, 6jih3koh ho cocxaBy k ecxecxBBHHOMy npHnouBeH- 
HOMy B03Ayxy, BCerAa mohcho Hafixn KoppeJiHqnio Meatpy BKJiioueHHeM: N.' 5 
b boaopocjih h KOJiHuecxBOM rexepoqncxHbix (JiopM BOAopocjieft. Tan, Hanpn- 
Mep, bhah nopHAKa Oscillatoriales, A ajKe BH3HBaBmne «qBexeHHe» hohbh, 
npn 3XHX ycjioBHHx He o6HapyatHBajin BKJiioueHHH MexKH (IlaHKpaxoBa, 
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1967; IlaHKpaTOBa n BaxpymeB, 1971; Stewart, 1971). AHajiorHHHHe RaH- 
Htie Heo^HOKpaiHO 6 hjih noJiyueHH rjih borhhx ijjopii BOROpocjien (Stewart, 
1971; Horne, Goldman, 1972; Horne h Rp., 1972). npaBRa, b nocjieRHee 

BpeMH MeTOROM BoccTaHOBjieHHfl apeTHJieHa yRajiocb oSHapyjKHXb ^HKCapnio 
a30Ta y Oscillatoria (Trichodesmium) thiebautii Ha ioro-3anaRe Capraccosa 
Mopn (Carpenter, 1973) h y Trichodesmium sp. b BORax rojib<|)CTpHMa (Tay¬ 
lor H Rp., 1973), HO a30T$HKCan;HH npOXORHT y 3THX 0praHH3M0B C HH3KHMH 
ckopocthmh oTHocHTejibHO o6mero coRepjKaHHH a30Ta b KJieTKax boropocjih. 
noaTOMy KapneHTep hphxorht k BHBORy, hto cymecxBeHHan nacTb a30Ta 
<|>HKCHpyeTCH BORopocjibio, RoSsiBaeTCH eio He nyTeM a3ox$HKcapHH, a H3 
COeRHHeHHH CBH3HHHOrO a30Ta BORH. 

(J>H3HOJioro-6HoxHMHnecKoe H3yneHHe iJjHKcapHH aTMociJepHoro a30Ta 
y BORopocjiefi, He oSjiaRaromnx reiepopHCTaMH, tojibko HanHHaexcH. Em;e 
HeRocTaTOHHo b HameM pacHopflJKCHHH cbcrchhh o 6 ycjioBHHx, npn kotopux 
npoHBRHeTCH cbohctbo cf)HKCan,HH ajieMeHTapHoro a30Ta y HereTepopncTHHx 
BOROpOCJiefi. 

npHBeReHHHH b HacTOHipeM o63ope MaTepnaji no 3TOMy Bonpocy nporaBO- 
penHB h Tpe6yeT oSmnpHOH 3KcnepHMeHTajibHofi npoBepKH. HoKa hto pejie- 
coo6pa3Ho roBopnTb Jinmb o bo3mo!KHhx nyTHx H3yueHHH cbohctb 3 a30T- 
4)HKcan;HH y Cyanophyta. HccjieROBaHna b btom HanpaBJiennn 6 hctpo pa3BH- 
BaioTCH, h HaRo npeRHOJiaraxb, nxo b SjinjKafiineM SyRymeM b axox Bonpoc 
6yRex BHeceHa RocxaxonHaH HCHocxb. 
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3JIEKTPOHHO-MHKPOCKOIIHHECKHE HCCJIEflOBAHHH 
TOHKOI1 CTPyKTyPbl IIAHIJHPH flHATOMOBblX 
BOJJOPOCJIEH B 1962-1973 rr. 

(06sop pa6oT r. P. Xacjie) 

A. I. PROSCHKINA-LAVRENKO. ELECTRON-MICROSCOPICAL 
STUDY ON FINE STRUCTURE OF THE DIATOM FRUSTULES, 

1962—1973. (A REVIEW OF WORKS-BY G. R. HASLE) 

H3BecTHan nccjieflOBaTejibHHija <|>HTonjiaHKTOHa Mopefi h oneaHOB TpeTa 
PnTTep Xacjie c 1962 ro^a 3aHHJiacb 3JieKTpoHHo-MHKpocKonHHeCKHM H3y- 
neHHeM tohkoh CTpyKTypH (yjibTpacTpyKTypu) naHRHpefi n ctbopok flHaTO- 
Mefi c pejiBio Hcnojib30BaTb nojiyueirabie paHHbie hjih hx TaKCOHOMHH. 3th 
HCCJiejIOBaHHH npoflOJITKaiOTCH H paCHIHpHIOTCH. 

MeTOfl HCCJieflonaHHH, uphhhthh Xacjie, oCTaeTCH hoctohhhhm. H 3 bh- 
GpaHHbix flJiH H3yueHHH poaob hjih hx ceKRHH SepeTCH bo3mo!kho 6oJibniee 
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KOJIHUeCXBO BHAOB H3 pa3HHX MeCTOHaXO/KfleHHH, y HHX XipaxeJIbHO HCCJie- 
AyexcH CTpyKTypa namjHpefi h ctbopok c noMombio o6bnraoro csexoBoro mhk- 
poCKona (CM) h napajuieJibHo c HenoJib30BaHHeM ajieicxpoHHbix mhkpockohob: 
o6bniHoro xnna (3M), TpaHCMnccHOHHoro (T3M), h CKaHnpyiomero (C3M) 
h j;eTajibHo onHCHBaexcH. 06a j;HarH03a cpaBHHBaioxcH, bhhbjihioxch xapaK- 
TepHHe npn3HaK0 Bnp;a, hcbhahmhg b CM, flaioTCH xaKCOHOMHuecKHe npn- 
MeaaHHH k bhay n MHKporpa^nn, BbmojineHHHe c noMombio CM h aneKxpoH- 
HUX MHKpOCKOIIOB npH pa3HHX yBejIHUeHHHX. IlpOHHB BO BHHMaHHe M0p(J)0~ 
jiorHio h apeaji H3yueHHofi xaKHM choco 6 om AHaxoMen, yxouHHexca xaKCOHO- 
MnaecKoe nojioHteHHe axoro bhab h blihbjmioxch poACXBeHHBie cbh 3 h. 

TexHHHa HocjB3flOBaHHH c TeneHHeM BpeMGHn Memuiacb b cbh3h c yjiyu- 
meHHeM choco6ob nccjie^oBaHHH h ycoBepmeHcxBOBaHHeM ajieKxpoHHtix 
MHKpocKonoB. yAajieHHe opraHHaecKoro semecxBa H3 KjiexoK ^naxoMefi b Ha- 
uaae 60-x roAOB npoH3Boj;HJiocb no cnoco6y CBaxMaima (Swatmann, 1941), 
no3?Ke no CsHifxy (Swift, 1967), a h nocjieflnue ro^H — npenMymecxBeHHo 
no Xacjie n OpnKCejiJi (Hasle, Fryxell, 1970). H3 MHKpocKonoB xojibko CBe- 
xoboh (onxnnecKHH) mhkpockoh Leitz Ortholux hgii3M6hho HcnoJib30BajiCH 
AJin scex nccjieAOBairafi, a aJieKxpoHHbie mhkpockouh co bpgmbhgm MeHH- 
Jincb. B 60-x rowax ncnojib3oaajincb 3M iJrnpM JEM-75392 n Siemens Elmis- 
cop-I, a no3ate T3M, Stereoscan II n Stereoscan Mk Ila. Xacjie b 6oJibniHH- 
cxBe cbohx cxaxefi yKa3HBaex Hcnojib30BaHHyio MexoAHKy h HHCxpyMeHXbi. 

Haute upbboahxch oneHb KpaxKO coAepataHne 18 cxaxefi (363 exp., 
1103 MHKporpa<|)HH n oxAejibHue pncyHKn), ony6jiHKOBaHHHx Xacjie c 1962 
no 1973 r. Bee axn cxaxbn noCBnmeHbi HcejieAOBaHHio cxpyKxypn cxBopoK n 
nann,npen A^axoMefi peHxpHBHoro h neHHaxHoro xhhob, noaxoMy hx yAo6Hee 
paccMaxpnBaxb He b xpoHOJiornuecKOM nopaAKe ny6jiHKan;HH, a no coAepata- 
hhk>. B nepsyio rpynny BKJiioaeHH cxaxbn, b koxophx paccMaxpnBaioxcH 
AnaxoMen neHHaxHoro xnna, HMerom.ne AOBOJibHO npocxyio CHMMexpnuHyio 
cxpyKxypy cxsopoK. Bxopaa rpynna cocxonx H3 cxaxefi c onncaHneM cxpyu- 
xypn A^axoMefi peHxpnuHoro xnna, CTpyKxypa nx oueHb CJioatHaa, paAnajib- 
Haa, cnnpajibHaa n xaHreuxajibHaa. 


I. UccjieAOBaimH cxpyKxypbi y A Ha TOMefi neHHaxHero Tenai 

3xofi rpynne A^axoMefi nocBHmeHO 8 pa6ox (1964, 1965a, 6, 1967, 1968a, 
1971, 1972a, r) o6m,HM o6x>eMOM 197 exp. c 735 njuirocxpapnaMH. Oaho H3 
3xhx HCCJieAOBaHHfi (1967) cxohx o6oco6jieHHO ox npounx ceMH, CBH3aHHbix 
MeatAy co6ofi o6mnocxbio coAepatannH. Oho BbinojiHeHo Xacjie c yaacxneM 
MeHAHoaa (Hasle, Mendiola, 1967) h noCBHmeno a b Y m Poa^m: Thalassionema 
Grun. h Thalassiothrix Cl. et Grun. (ceM. Fragilariaceae). BHHMaHHe k 3xhm 
AB yM poAaM BH3Bajio npeABapnxejibHoe H3yaeHne hx yjibxpacxpyKxypia 
b 3M, noKa3aBmee cxoacxbo HeKoxopnx bhaob axnx 6 jih3khx poaob. 
JJjih npoBepKH 6buio B3axo no 3 BHAa KaatAoro H3 axnx poaob (Thalassio¬ 
nema bacillaris (Heiiien) Kolhe, Th. nitzschioides (Grun.) Hust., Th. elegans 
Hust.; Thalassiothrix frauenfeldii (Grun.) Grun., Th. longissima Cl. et Grun., 
Th. antarctica Schimper). 

npoBepoHHue HCCJieAOBHHHH axnx 6 bhaob b CM h 3M nona3ajiH, uxo 
yjibxpacxpyKxypn Thalassionema bacillaris h Thalassiothrix frauenfeldii 
cxoahm MeatAy co6ofi, ohh xaitate cxoahh h y Thalassionema nitzschioides 
h Thalassiothrix longissima. 

TaKHM o6paaoM HOAXBepAUJiocb oueHb 6jiH3Koe poacxbo axnx poaob, 
ho aBxopH orpaHHHHJiHCB 6ojibmHM KOJiHuecxBOM HJiarocxpapnfi (53 mhkpo- 
rpai|)HH) 3XHX BHAOB H HHKaKHX xaKCOHOMHUeCKHX BHBOAOB He CAeJiajIH. 

OcHOBHBie HccjieAOBaHHH b rpynne neHHaxHiix A HaT OMefi Xacjie yAeanjia 
poASM Nitzschia Hassal h Fragilariapsis Hust. (ceM. Nitzschiaceae). Hpe3Bbi- 
uairno 6oJibmofi h xpyAHHfi poA Nitzschia abbho xpe6yex BHHManHH cncxe- 
MaxHKOB. Oh pa3AeaeH Ha 16 ceicipifi. Xacjie H36pajia ajih H3yueHHH cxpyu- 
xypn 16 bhaob H3 A®yx 6jih3khx ceKpnfi Lanceolatae n Nitzschiella (Lanceo- 
latae: Nitzschia braarudii Hasle, N. bicapitata Cl., N. sicula var. bicuneata 
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(Grun.) Hasle, N. sicula var. rostrata Hust.. N. americana Hasle, N. nor- 
vegica Hasle; Nitzschiella: Nitzschia closterium W. Sm., N. closterium var. 
striatula Hasle, N. longissima (Breb.) Ralfs, N. droebakensis Hasle, N. le- 
cointei V. Heurek, N. decipiens Hust., N. granii Hasle, N. granii var. cur- 
vata Hasle, N. acicularis W. Sm., N. subcurvata Hasle). 

HayueHHe bxhx bhpob noKaaajio, uxo He bchkbh CTpyKTypa, BHpHMan 
b CM, npeHxnuHa yjinxpacxpyKxype, bhphmoh b 3M. HcnojiB3yH b KanecxBe 
ochobhhx npn3HaKOB yjiBxpacxpyuxypy, Xacjie npaxopnaocB BHipejmxB ho- 
BHe BHflH H (JopMH, pasaXB HOBbie HaHMeHOBaHHH, KOHCXaXHpOBaXB HepO* 
cxaxKH b pnarH03ax h omnbouHoe pacnpepeneHHe bhpob no cenpHHM. Tan, 
HampHMep, 4 snpa H3 cenpHn Nitzschiella h 2 Bnpa H3 ccku,hh Lanceolatae 
HMejin nceBAoy3JiH, xorpa KaK axox npn3HaK HBJinexcH ophhm H3 ochobhbix 
pjra pa3flejieHHH axnx ceKpnfi. Bxopofi npnMep — MeatpebepHBie nyHKxnpHBie 
mxpnxH, xapaKxepHBie pan cenpHH Nitzschiella , 6hjih obHapyateHBi y psyx 
bhpob H3 ceiujHH Lanceolatae. Hopo6hbib ohihGkh CBHpexejiBCXByrox o xom, 
hxo 3XH ceKpHH Hyatparoxcn b ocHOBaxejiBHofi peBH3HH (Hasle, 1964). 

Pe3yjiBxaxH H3yneHHH axnx psyx ceKpnfi nobypnjm Xacjie HCCJiepoBaxB 
eme oflHy 6jiH3Kyro k hhm ceupnio (rpynny) Pseudonitzschia (Hasle, 1965a). 
KjiexKH y bhpob axon ceKpHH flJiHHHBie, yBKHe, JiHHefiHo-JiaHnexHHe, y 6ojib- 
muHCTBa coejinHeHHbie KOHqaMH b nnxeBnflHbie kojiohhh. CxpyKxypa cxbo- 
poK b CM HesH^HMaH hjih epBa pa3JiHHHMaH, noaxoMy npnxopHxcH KJiaccn- 
<|>Hii;HpoBaxB BHflBi no ppyrnM Mop^oJiorHuecKHM npn3HaKaM h pa3MepaM 
KJieXOK, a 3XH npH3H3KH OUeHB CXOpHBI H npH 3XOM, eCxeCXBeHHO, B03M0HfHH 
oiuh6kh. 3M, obHapyafHBaromHfi Bee pexajra yjiBxpacxpyKxypH, paex nojmyro 
yBepeHHoexB b 6e3onra6oHHOM onpepejieHnn bhpob. Bhph npn paccMaxpn- 
BaHHH b 3M pa3JiHuaioxcH no nojioateHnro KaHajioBHpHoro mBa, $opMe peHx- 
pa.XBHoro y3ejiKa, no HOJinnecxBy pebpaimeK, no noaoafennro nx oxHocnxe:rBHo 
KaHajioB msa, no MeatpebepHBiM nyHKxnpHHM mxpnxaM n np. 3xn CBepeHHH 
nojiyunjia Xacjie b pe3yJiBxaxe HCCJieposaHHH 19 bhpob h $op»i ceKpnn Pse¬ 
udonitzschia (N. fraudulenta Cl., N. seriata Cl., N. seriata f. obtusa Hasle, 
N. pseudoseriata Hasle, N. heimii Mangnin, N. subfraudulenta Hasle, N. pun- 
gens Grun., N. pungens f. multiseriata Hasle, N. subpaeifica Hasle, N. de- 
licatissima Cl., N. turgidula Hust., N. prolongatoides nom. nov., N. turgi- 
duloides nom. nov., N. lineolata Cl., N. barkleyi Hust., N. inflatula Hasle, 
N. cuspidata Hasle, N. actydrophila Hasle, N. delicatula Hasle). 

no3flHee Xacjie enje 2 pa3a B03Bpam;ajiacB k ceKpsn Pseudonitzschia. 
OHa onncajia hobhh bhp h3 axon cenpHH — Nitzchia pungiformis, koxophh 
no yjiBxpacxpyKxype oueHb Jierno oxjrauaexcH ox H3yueHHHx ero 6jih3Khx 
bhpob N. pungens n N. seriata (Hasle, 1971). Caepyromaa cxaxBH nocsHipeHa 
Nitzschia seriata n 6 6 jih3ko popcxbchhhm BHpaM (TV. fraudulenta Cl., N. pse¬ 
udoseriata Hasle, N. pungens Grun., N. subfraudulenta Cl., N. subpaeifica 
Hasle, N. heimii Manguin), Mop$oJiornH n yjiBxpacxpyuxypa Koxopnx 6njia 
onncaHa ero paHBme (Hasle, 1965a). Tenepu ate Xacjie ocxaHaBJiHBaexca Ha 
pacupooxpaHeHHH axnx bhpob b oiceaHax h mophx 3eMHoro mapa h, hphhhb 
bo BHHMaHne xeMnepaxypHHH peatHM n coaeHocxB b pafioHax ex obnxaHHH, 
npnxopHx k cjicpyroipeMy 3aKnroneHnro. Nitzschia seriata He HBJiHexcH koc- 
mohojihxom, icaK ee cwrarox. OHa obnxaex xojii.ko Ha mnpoxax ox 85 po 
45° c. m., a N. heimii obnxaex b kokhom nojiymapHH ox 50 po 40° ro. in., 
ocxajiBHBie 5 bhpob HMerox nrapoKoe pacnpocxpaHeHne — ox 65 c. m. po 
40° ro. m. HcxopH H3 sxhx paHHbix, Xacae (b nopnpKe obcyacpeHHH) o6x.epH- 
HHex axy rpynny, cocxoHm;yro H3 7 bhpob, b komujickc Nitzschia seriata b ox- 
jiHune ox KOMnjieicca N. delicatissima. 06a KOMnaenca Bxopax b rpynny Pse¬ 
udonitzschia (Hasle, 1972a). 

Bxopofi pop H3 ceM. Nitzschiaceae, HHxepecoBaBmHH Xac.xe, 6biji Fragila- 
riopsis, enncaHHHH XycxepxoM (Hustedt, 1952, 1958a, 6). TaKCOHOMHuecKoe 
nojioateHne ero 6hjio ne BnojiHe hcho, noaxoMy Xacae BCCBMa xm,axejiBHO 
nccjiepoBaaa 13 bhpob axoro popa (Fragilariopsis atlantica Paasche, F. ocea- 
nica (Cl.) comb, nov., F. kerguelensis (O’Meara) Hust., F. obliquecostata 
(V. H.) Heiden, F. ritscheri Hust., F. pseudonana nom. nov., F. rhom- 
bica (O’Meara) Hust., F. separanda Hust., F. sublinearis (V. H.) Heiden, 
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F. vanheurckii (M. Perag.) Hust., F. curta (V. H.) Hust., F. cylindrus (Grun.) 
Krieger, F. linearis (Castr.) Freng.). 

H3yueHne yjiBxpacxpyKxypH axnx bhaob noKa3ajio ee cxoacxbo c TaKOBon 
y bhaob Nitzschia H3 ceKpnn Pseudonitzschia; ocHOBHoe OTJurene eocxoHJio 
B $opMe KOJIOHHH H CTBOpOK, HO yjIBXpaCXpyKXypa OKa3anaCb HfleHIHUHOH 

(Hasle, 19656). Xacjie He cunxajia axo HccxeflOBaHHe 3aKOHueHHBiM, noxoMy 
qxo efi He yflajiocB o6HapyiKHXB hiob y OflHoro H3 HccjiegOBaHHiix bhaob — 
Fragilariopsis kerguelensis (O’Meara) Hust. HoaxoMy no3!Ke OHa npoflOJiHtHJia 
H3yueHHe axoro snfla c noMomBio C3M h o6HapywHJia y Hero xhhhhhuh ajih 
axoro pofla KanajiOBHflHBiH mos c peHxpajiBHMM y3ejiKOM, ho KOHeuHBie y3EJiKH 
y Hero oxcyxcxBonajra (Hasle, 1968a). 

CyioinpyH Bee flaHHLie, nojiyueHHHe b pe3yjibxaxe H3yueHHH pofla Fra¬ 
gilariopsis, Xacjie npHnuia k BHBOfly, uxo Fragilariopsis He npegcxaBJinex 
caMocxoHxeJiBHoro pofla, ero mojkho paccMaxpHBaxB xojibko KaK oco6yio ceK- 
h;hh) pofla Nitzschia. B 3xy cenpHio aojijkhbi bxoahxb ^BHineHCCJieflOBaHHBie 
13 bhaob, 8 MopcKHx bhaob, KOxopBie ynte; ppH3HaHH KaK pofl Nitzschia, H 
1 HCKonaeMBiH bha. Xacjie flajia flnarH03 ceKflHH Fragilariopsis h yxounnjia 
xaKCOHOMHueCKoe noJiOHteHHe ee cpeflH nponax ceKpnfi pofla Nitzschia (Hasle, 
1972r). 

Ha axoM H3yqeHne ^naxOMen neHHaxHoro xnna 6 hjio 3aK0HueH0. Hccjie- 
goBaHHH Xacjie noKa3ajra, qxo cxpyKxypa flHaxoMeii, BHflHMaa b CM, He 
BnojiHe pacKpHsaexcH b ee flexasux. B CBH3H c bxhm b coBpeMeHHofi KJiaccn- 
(f)HKaH,HH y pOflOBHX, BHflOBHX H BHyXpHBHflOBHX XaKCOHOB HMeeiCH MHOrO 
oihh6ok, KOxopBie Moryx 6 bixb o6Hapy5KeHH h HcnpaBJieHH xojibko c ho- 
moh(bk) 3M, T3M h C3M. 


II. HccaeflOBairae CTpyKTyphi y flHaTOMeii ijeHxpnqHoro thob 

H3yueHHe axon rpynnH flnaxoMeii BBinojiHeHO Xacjie caMOCxonxeJiBHO 
(1962a, 6, 19686,19726, b, 1973) h b coaBxopcxBe c OpnKcejui h XefiMflaji (1968, 
1970, 1971, 1972). Pe3yjiBxaxBi ony6jiHKOBaHH b flecnxH cxaxBnx, coflepHta- 
mnx 166 exp. c 366 HJiJiiocxpapHHMH. Ebnia H3yqeHa cxpyKxypa h yjiBxpa- 
cxpyKxypa bhaob flByx poflOB — Cyclotella Kiitz. h Thalassiosira Cl. (ceM. Co- 
scinodiscaceae). 

HccjieflOBaHHe pofla Cyclotella hochjio. opneHXHpoBoqHBiH xapanxep 
(Hasle, 1962a). JJjih H3yqeHHH yjiBxpacxpyKxypn 6bijio b3hxo 3 BHfla: Cyclo¬ 
tella caspia Grun., C. atomus Hust., C. striata (Kiitz.) Grun. ^exajin paflH- 
ajiBHBix mxpnxoB, a qacxo h caMH mxpnxH, Hepa3JiHuHMH b CM BCJieflCxBne 
MajiHx pa3MepoB cxbopok(3—12mkm), ho 3M HOKa3aji, qxo yjiBxpacxpyKxypa 
y nepBBix flByx bhaob, cocxoaman H3 pa-flHaJiBHHx nopoHflHux mxpnxoB, 
HAeHXHHHa. 3KOJiornH h apeajiH hx xaKHte yKa3HBaiox Ha hx 6jih30cxb. 
noaxoMy Xacjie npeflnojioiKHJia, qxo axn 2 BHfla cjieflyex o6x>eflHHHXB b 1 xhk- 
coh. TpexHH bha Cyclotella striata npynHee ho pa3MepaM h cxpyKxypa ero 
CJiojKHee. Pa^HajiBHHe mxpnxH cocxohx H3 flBypnflHBix noponflOB, Ha peHxpaJiB- 
hom nojie 2 aKcpeHxpHHHo pacnojiOHteHHBie cjiH3eBBie nopn, a BOKpyr Hero 
6eccxpyKxypnoe kojibijo oxcyxcxByex. Maxepnaji 6hji oqeHB orpaHHqeHHHH, 
qXO He H03B0JIHJI0 aBIOpy fleXBJIBHO H3yqHXB 0TOX BHfl H CfleJiaXB BHBOflH. 

OcxajiBHHe 9 pa6ox nocBamenti HCCjieflOBaHHio HHxepecHoro pofla Thalas¬ 
siosira, HMeromero cJioatHyro cxpynxypy namtupH. TouHoe xancoHOMHuecKoe 
nojiojKeHHe axoro pofla 6 hjio HeacHoe. Eojibihhhcxbo cncxeMaxHKOB oxhochjio 
ero BHflH k pofly Coscinodiscus Ehr., flpyrne. cqnxajin ero caMecxonxejiBHHM 
poflOM, a Cleve-Euler (1942) BH^ejiHJia b po^pofl po^a Coscinodiscus. 

nepBoe HCCJieflonaHHe axoro po^a, npeflnpHHflxoe Xacjie, hochjio opaeH- 
TnpoBOHHHH xapaKxep. OHa H3yuHJia y Fhalassiosira fluviatilis Hust. 
cxpynxypy h yjiBxpacxpyuxypy cxbopkh b GM h 3M h onHcaaa hx. Ee nopa- 
3HJia pe3Kaa pa3HHpa Meatfly cxpyKxypon, H3BecxHon paHee no nccneflOBa- 
hhhm ee b CM, h yjiBxpacxpyKxypofi, bhahmoh b 3M, oco6eHHO xanne ajie- 
Menxbi, KaK peHipaji BHHe nopw, a xaKate KpacBBie nmnHKn h oahhouhhh 
K pynHHH niHn, 0Ka3aBinnecH hojihmh pHJiHHflpaMH, coeflimeHHHMH c no- 


A 10 EoTaBE'iecKBB mypaaji, JMi 4, 1975 r. 
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JIOCTBIO KJI6TKH H BblHOJIHHBHIHMH, nO-BHflHMOMy, pa3JIHHHHe (JyHKRHH 

(Hasle, 19626). 

Cjiep;yioin;aH pa6oTa Xacjie, BHnojiHenHaH coBMecrao c XeHMflaji (Hasle, 
Heimdal, 1968), HBHJiacB yrjiyfijieHneM nccjieAOBaHHH yjiBTpacTpyKTypn 
BToro me po,n;a Ha npnnepe aHTapKxnoecKoro BH^a Thalassiosira antarctica 
Comber. Hayqaa MHorooHCJieHHite 3K3eMHJiHpiJ 3Toro BH^a, aBTopn ycTa- 
hobhjxh ero 6jiH3K0e poflCTBO c Th. hyalina GraD n Th. gravida Cl., o oeM no- 
fl03peBaJiH HeKOTopue cncTeMaTHKn Ha ocHOBaHHto HccjieflOBaHHH sthx bh- 
AOB b CM. 

/(ocTaTOHHO sexajiBHO H3yHHB yjiBxpacxyKxypy HecKOJiBKnx bhaob po^a 
Thalassiosira h 3aHHxepecoBaHimrcB cxpoeHHeM h (JyHKDHen pa3JiHHHoro 
Ton a BBipocxoB Ha cTBopKax, Xacjie 3aHHJiacB cnepnajiBHO BBipocTaMH, no- 
CBHTHB HM 2 CT3XBH (19686, 19726). B nepBOH H3 HHX Ha OCHOBaHHH H3yoeHHH 
20 BHflOB Thalassiosira Xacjie yKa3HBaeT, hto y 3Toro po^a cymecTByioT mn- 
hhkh peHxpajiBHBie, KpaeBbie, npoMe.KyTouHbie MOK^y hhmh, oahhohhhh 
HIHH HJIH j;o6aBOHHHH BHpOCT, HHOrfla paCHOJIOJKeHHHH Me>Kfly peHXpOM H 
KpaeM cTBopKH. OflHaKO He cymecTByeT ep;HHOo6pa3HH hh b pacnojiomeHHH, 
hh b <|)opMe, hh b cxpoeHHH, hh b KOJiHHecxBe bhpoctob (hihhhkob). Xacjie 
npeflJioatHJia H36paxB bhpocxh b KaoecTBe ocHOBHom Hpn3HaKa, ho3bojihio- 
m;ero yCTaHOBHXB bh^obho TaKCOHu h KJiaccHt^npnpoBaTB hx b rpynnbi 
(Hasle, 19686). 

BTopoe HCCJieflOBaHHe nocBHmeHO flByM xnnaM bbipoctob y pchtphhhbix 
anaTOMen. C dohoh^bio T3M n C3M 6hjio bhhcidiho hx CTpoeHHe h <|)yHKpHH. 
I(eHTpajiBHBie bhpocxh (mHHHKH) npeflCTaBJieHH 6o;iee hjih MeHee bbicokhmh 
hojihmh xpy6naMH (pnjiHHflpaMH), nnor^a pacmnpeHHbiMH Ha BepmHHe, 
oCHOBaHHe hx oupyrneiio hh3khm yTOJim;eHHHM o6oakom b bh^c My$Tbi 
(o6ohmh), npepBaHHOH b oeTHpex (pe^KO b xpex) MecTax, TaM, r^e otkph- 
BaiOTCH HOpBI, HTO H03B0JIHeX BH^eTB CTeHKH pHJIHHflpOB flO CaMOTO OCHOBaHHH. 
Xacjie Ha3Bajia sxh xpy6KH «noj;nepTHMH Tpy6KaMH» (strutted tubuli). 
Hx (J>ynKn,HH coctoht b Buje.1 eHHH hjiothoh cjih3H, o6pa3yioin;eH cxy^CHH- 
cxHe tHj'kh, coeflHHHiomHe ciiewnue KJieTKH b penooKOBHflHyio kojiohhio. 
KpaeBHe h npoMemyTOuHBie Bupocxn, TaKme TpyboaTBie, HHor^a bopohko- 
BHfliibie Ha BepmHHe, TaKme oxKpHTHe Hapymy n BHyTpB KJieTKH, hx $yHK- 
pno — BBifleoeHne CJIH3H, noKpBiBaionjeH BCH) noBepxHocxB naHpnpH. 3th 
BbipOCTH CBOHCTBeHHU HCKJIIOHHTeJIBHO HJiaHKTOHHHM BHflaM. KpyHHLIH He- 
napnuH BBipocT xoate TpyboaTHH, HHorj;a oh pacmopeH Ha BepmHHe, a BHyTpB 
KJieTKH OH OTKpHBaeTCH y3KOH H^eJIBK) C yTOJIipeHHHMH KpaHMH B BH^e flByx 
ry6, Xacjie npeAJiomnjia Ha3BmaxB TaKHe BupocTu ^Byry6biMH. (JJyHKpnH 
3Toro DbipocTa ocTajiacb HeBUHCHeHnoH (Hasle, 19726). 1 

JJjIH H3yneHHfl MOp<|)OJIOrHH BHpOCTOB H HX HOJIOJKeHHH Ha CTBOpKe AHa- 
TOMen peHTpHHHoro xnna Xacjie Hcno;iB30Bajia 20 poaob npeHMymeCTBeHHo 
njiaHKTOHHHx AHaTOMOBHX BOflopocjieH ( Actinocyclus , Actinoptychus, Aste- 
romphalus, Aulacodiscus, Bacterosira, Charcotia, Coscinodiscus, Cyclotella, 
Cylindropyxis, Detonula, Hemidiscus, Lauderia, Planctoniella, Porosira, 
Roperia, Schroederella, Skeletonema, Stephanodiscus, Thalassionema, Tri- 
goniurn). 3to pacmnpHJio ropH30HXU nccjieAOBaHHH h b AajiBHenmeM npnBejio 
Xacjie K BavKHUM TaKCOHOMHUeCKHM BHB0A3M. 

OflHOBpeMeHHO c H3yoeHHeM bbipoctob Xacjie npoAOJimajia HCCJieflOBa- 
HHe cjioikhoh yjiBTpacTpyKTypH pofla Thalassiosira Kao caMOCTOHTejiBHo, 
ran h c coaBTopaMH. CoBMecTHo c XenM^aji (Hasle, Heimdal, 1970) OHa no- 
APo6ho OHHCHDaex CTpyHTypy b CM n yjiBTpacTpyKxypy b T3M h C3M 6 bh- 
AOb Thalassiosira (Th. delicatula Hust., Th. salvadoriana Hust., Th. pseudo- 
nana (Hust.) Hasle, Th. poro-irregulata Hasle, Th. ritscheri (Hust.) Hasle, 
Th. mendiolana Hasle) h em;e 5 #pyrnx bhaob, He hphboah noApo6Horo ohh- 
CaHHH HX CTpyKTypH. B 3TOM HCCJieAOBaHHH BBTOpOB HHTepecoBajio paCHOJIO- 
HteHne apeoJinpoBaHHofi CTpyKxyiHJ, ohh H3yiaJiH ctbopkh ot caMux Majiux 


1 OffHOBpeMeHHO c TepMHHOJioraeBL, HpeftnoHceHHoii Xacjie, 6ujia ony6jiHKoBaHa 6ojiee 
nojmaa h ynaHHaa TepuHHojiorHH h& naraHCKOM a aHrjinHCKOM usuKax ajieMeHTOB 
yabTpacTpyKTypH qeBTpH^HHX AHaT<a*ei, Ha6jiH>AaBmaacfl b C3M Poccom h Chmc (Ross, 
Sims, 1972). 
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paaMepoB flo HanSojiee KpynHHX (ot 4 ao 65 mkm) c pa^najiBHofi, pa^najiBHO- 
TaHreHTaJibHOH, paAHajibHO-nyHKOBHAHog, TaHreHTajibHog h nyHKOBHAHog 
CTpyKTypoH h KpaeBHMH mnnHKaMH, rycTo h pe^KO nocTaBjieHHHMH. 

Xacjie npn yuacTHH XeftMflaji, <J>pHKcejnt (Hasle, Heimda], Fryxell, 1971) 
Hccjie^oBajia 2 aHTapKTHnecKnx BHAa: Coscinodiscus inflatus Karsten, y koto- 
poro paflH apeoji Ha cTBopue pacnojiojKeHH nyuKaMH, h C. tumidus Janisch 
c apeoaaMH h TanreHTaJiBHHX h 3KcnaHTpHHHD-H3orHyTHX pa^ax. H3yqeHHe 
3THX BHflOB B CM, T3M (3M), C3M H HCD0JIb30BaHHe UHCTHX KyjIBTyp HOKa- 
3aJIO, HTO 3TO OflHH K0JI0HH3 JIBHilg BpC3BbIBaHH0 HOJIHMOpfJlHBIH BHA, npHHCM 
HOJlHMOp«f)H3M HaSjIIOflaJICH B KJI6TK3X OflHOH H Tog )Ke peHOHKH. Oh BHpa- 
waacH b pa3 jihhhoh CTeneHH OKpeMHeHHH CTeHOK ciBopKH, b pa3Mepax apeoji, 
pacnoJiojKeHHH pa^oB apeoji, KOJinuecTBe mnnHKOB h hx nojio?KeHHH Ha 
CTBopKax. 3 tot bha H 33B3H Xacjie, corJiacHO npHopHTeTy, Thalassiosira 
tumida (Janisch) Hasle, comb, nov., paH A 0 arHO3 h apeaji BHAa. B kohpc 
CT aTBH 6erjio paccMOTpeno 6 bhaob popa Thalassiosira. 

CJieAyromne 2 HCCJieAOBaHHH Xacjie nocBHmeHH A B Y M bha3m, TaKCOHOMH- 
necKoe nojio?KeHHe kotophx 6 hjio HeHCHtiM. IlepBoe H3 hhx OTBepeHO Tha¬ 
lassiosira subtilis (Ostf.) Gran (Hasle, 1972b). 3 tot bha 6 hji onncaH KaK 
Podosira ? subtilis Ostf., no3?Ke 6 hji yTouHeH KaK Thalassiosira subtilis ( Ostf.) 
Gran. Bha 3 tot oueHB hqxoh< Ha Porosira glacialis (Grun.) Jorg. = Lauderia 
glacialis Gran. B MaTepnajie, co6paHHOM Xacjie b ATJiaHTHuecKOM, Hh^hh- 
ckom h Thxom OKeaHax, nccjieflOBaHHOM b CM, T3M h C3M, 6 bijia HagpeHa 
b o6m,ea cjih 3 H (cbohctb 6 hhoh 3 TOMy BHAy) THHHUHan Thalassiosira subti¬ 
lis (Ostf.) Gran., npanHJibHOCTb onpeflejieHHH 6biJia npoBepeHa no MaTepna- 
jiaM OcTeH«|)ejibfla (coxpaHHBmnxcH c 1899 r.). CoraacHo coBpeMeHHHM Ha- 
6 jiioAeHHHM, Xacjie pacmnpHJia AnarH03 3Toro BHAa h BUHCHHJia ero pacnpo- 
CTpaneHHe. BMecTe c Thalassiosira subtilis (b o6ipeg cJiH3n 6 hjih HagAenn 
2 6 jih 3 Khx k neS BHAa — Th. monoporocyclus h Th. diporocyclus, onncaHHbie 
Xacae KaK HOBbie. Bee 3 BHAa pa3JiHuaroTCH MejKAy co6og kojihubctbom ko- 
jiep mnnHKOB (bhpoctob) Ha CTBopKe h nojiojKeHHeM Ha Hen AByry6ux eh- 
Poctob. 

BTopoe HccJieAOBaHHe, BHnojiHeHHoe cobmcctho c <J>pHKcejiJi (Fryxell, 
Hasle, 1972), HanncaHo b tom »e njiaHe, hto h npeAHAymee. Oho KacaeTCH 
mnpoKO pacnpocTpaHeHHoro bhah Thalassiosira eccentrica (Ehr.) Cl., ohh- 
caHHoro 3peH6eproM boa HaBBaHHeM Coscinodiscus eccentricus Ehr. Onnca- 
Hne ero 6hjio ctojib HeAOCTaTouHo, hto 3tot bha mojkho 6mjio ha6hth(|>hhh- 
poBaTb c 6jih3Khmh bhabmh h pawe c Planfctoniella sol. BnocjieACTBHH 3tot 
bha KjieBe nepeBen b poa Thalassiosira, ho hhkto H3 HCCJieAOBaTejieg ao ho- 
cjieAnero BpeMenn He Ha6jiroAaA ero b penouKax, xapaKTepH3yroipHX otot 
poA b OTJiHHne ot poAa Coscinodiscus. HMeeTCH ynoMHHaHne BaH Typa (Van 
Goor, 1922), o tom, hto oh bhacji penouKH, TanaHO (Takano, 1964) Ha6jiro- 
paji penoHKH b KyjibType, npomKHHa-JIaBpeHKO (1955) onncajia h naoSpa- 
3HJia penouny y 3Toro BHAa. Xacjie HCDOJiB3eBa.ua opHrHHajibiiBig MaTepnaji 
3peH6epra (coxpaHHBmngcfl c 1841 r.) a- 11 ® npoBepnn BHAa h ycTaHOBJieHHH 
BKOTHna, a coBpeMeHHHH MaTepnaJi nocjiyjKHJi en a^h pacumpeHHH AHarH03a, 
yCTaHQBJieHHH KOJIOHHaJIbHOCTH (b KyjIbTypax), THnH3an,HH H CpaBHeHHfl 
C 6jIH3KOpOACTBeHHHMH BHAaMH. B 3T0H JK0 CT3TBe 3BT0p3MH 0HHC3H HOBBIH 
bha Thalassiosira symmetrica Fryxell et Hasle, yKa3ano ero pacnpocTpaHemie 
H 3K0JI0THH. 

06mnpHaH HH^opMapna, nojiyneHHaH Xacjie b pe3yjibTaTe nccjieAOBaHHH 
okojio 30 bhadb Thalassiosira h 20 poaob njiaHHroHHbix AHaTOMOBHx, A fl Jio eg 
noJiHoe npeACTaBJieHHe 06 3JieMeHTax hx yjibTpacTpyKTypH. OHa npnmjia 
k 3aKJiroHeHHH), hto poA Thalassiosira Bnojme caMocTOHTeJibHHg h BMecTe 
c 6 jih 3 Khmh 10 poAaMH o6pa3yeT ceM. Thalassiosiraceae (poah: Thalassio¬ 
sira Cl., BKJiioHaH Cylindropyxis Hendey), Skeletonema Grev., Stephanodis- 
cus Ehr., Planfctoniella Schutt, Cyclotella Kutz., Porosira Jorg., Minidis¬ 
cus Hasle (=Coscinodiscus trioculatus Taylor), Detonula Schutt, Bacterosira 
Gran h Lauderia Cl.). Xacjie hphboaht jiaTHHCKHg h aHrJingCKHg A Ha rH03Bi 
ceM. Thalassiosiraceae h npiiEHMaeT a^b Hero b KauecTBe thhoboto doa Tha- 
assiosira Cleve (Hasle, 1973). B coBpeMemiog CHCTeMe ah 3 tomobbix boao- 



pocjiefi XycTe^Ta (Hustedt, 1927—1964) H3 10 poflOB, BxoflHmnx b cocTaB 
ceM. Thalassiosiraceae Hasle, Tpn po,na — Detonula, Bacterosira h Laude- 
ria — BKJiroqcHU b ceM. Soleniaceae (no^nopaflOK Soleniineae). 9to cbh33ho 
c TeM,. uto y 3Thx po^oB naHqnpH raajiHHOBHe, hx CTpyKTypa HeBH^HMa 
b CM h BnepBHe 6njia OTKpuTa c noMombio 3M h C3M. OcTaJibHue 7 poflOB 
BKJiroaajiHCb b oueHb 6jiH3Koe ceM. Coscinodisaeeae. 

IIoflpodHbie cBe^eHHH o cTpyKType pojioB, BxoflHmax b cocTaB ceM. Thalas¬ 
siosiraceae Hasle, h 06 hx poflCTBeHHHX B 3 anMOOTHomeHHflx 6 ynyT jaHH 
b nocjieflyromeg cTaTbe XacJie. 

B HacTOHipeM o6aope npireefleHO BecbMa KpaTKoe H3.no/KeHHe nccjieflOBa- 
hhh Xacjie, HOCBHipeHHHx npo6jieMe TaKCOHOMHH ^HaTOMefi. 

B 3aKJiroaeHHe Ha^o CKa3aTb 06 HHHpnaTHBe Xacjie, o^hoh H3 nepBHx npn- 
MClIHBlneH 3 JICKTpOHHHe MHKpOCKOnH flJIH yTOHHeHHH TaKCOHOMHH flHaTOMO- 
Bbix Bo^opocjiefi, 06 orpoMHOM Tpy^e, BJiojKeHHOM ero b ocymecTBJieHHe no- 
CTaBJieHHOH nepefl -co 6 on 3 a;jauH. 
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T. A. RABOTNOV. TO THE HISTORY OF DEVELOPMENT 
OF BIOGEOCOENOLOGICAL APPROACH IN GRASSLAND STUDY 

HayveHHe JiyroB b Hamefi cTpaHe Havajiocb eme b nponuiOM Bene; b ao- 
peBOJiiopHOHHoe BpeMH HanSojiee hhtbhchbho oho npoBOflHJiocb b nepByro no- 
JIOBHHy BTOpOTO fleCHTHJIOTHH XX CTOJieTHH. B 3TOT HepHOfl HO HHHIJHaTHBe 
^enapTaMeHTa 3eMJieAejiHH h HeKOTopux 3eMCTB 6hjih npoBeflema aHara- 
TejiBHue 3jih toto BpeMeHH MaprapyTHue h nacTHHHO CTapHOHapHHe nccjie- 
flOBaHHH JiyroB Ha TeppHTopHH HenoTopHx ry6epHHH EBponencKofi nacTH 
Hamen cTpaHH. B 3thx hccjicaob3hhhx npHHHJiH ynacTne MHorne 6 ot3hhkh, 
b tom HHCJie B. B. AjiexHH, B. C. ^OKTypoBCKHH, A. II. Hjibhhchhh, JI. T. Pa- 
mohckhh, B. H. CyKaneB, A. II. IIIeHHHKOB, CTaBrane BnocjieACTBHH KpynHen- 
iiihmh yneHHMH b o6jiacTH reoSoTaHHKH. y?Ke b to BpeMH Jiyr noHHMajicn, 
BO BCHKOM CJiynae HeKOTOpHMH HCCJieflOBaTCJIHME, KaK CJIOJKHOe HpHpOflHOe 
o6pa30BaHHe. Tan, oahh hb caMHx BBjflaromHxcH (pHTopeHOJieroB toto Bpe¬ 
MeHH H. K. IlaHocKHH nncaji (1917): «IIoa cjiobom jiyr mh noHHMaeM H3BecT- 
Hoe yroflne, t. e. Tanoe pejioe, KOTopoe He tojibko coctoht H3 He3aBHCHMHx 
Apyr ot Apyra eAHHHH, pauTHTeJibHoro noKpoBa, o6T.eAHHeHHHx Jimnb H3BecT- 
HHM BH0II1HHM CXOACTBOM H 6jIH3KHM COIJHaJIbHHM CTpOeM, HO H H3 APYrHX 
cjiaraeMUx, HHnero He HMeromnx o6mero c pacTHTejibHOCTbro, KanoBH: noHBa, 
pejibeif), boahhh pejKHM h t. a ^- 

BbICKa3HBaJIHCb COo6pa5K0HHH O Heo6xOAHMOCTH HpOBeAeHHH KOMHJieKC- 
hoto noHBeHHo-reoSoTaHHHecKoro H3yieHHH JiyroB. 3 to, b vacTHocTH, Hanuio 
OTpa>KeHHe b nporpaMMe H3yneHHH JiyroB h 6ojiot, cocTaBJieHHOH CyKane- 
bhm (1913) h yTBep>KA eHH ofi Ha coBemaHHH, coaBaHHOM ^enapTaMeHTOM aeM- 
jteAOJiHH b 1914 r. aJih paccMOTpeHHH mbtoaob H3yneHHH JiyroB h 6ojiot. 
Oco6eHHO neTKO Heo6xoAHMOCTb KOMnjieKCHoro hoaxoah k HaynenHio JiyroB 
Ha 3 tom coBemaHHH npoHBHJiacb b AOKJtaAe noHBOBeAa A. II. BepHoro (1915). 
HepHHH (cTp. 23) nncaji: «Ecjih me oSpamrbCH k paccMOTpeHHH) npnpoAHUx 
(paKTOpOB, o6yCJIOBJIHBaH)IAHX H<H3Hb peHHOH AOJIHHH, TO OKajKeTCH, HTO Ta- 
KOBHMH HBJIHIOTCH: TOHOrpa<|>Hfl — pejlbeif) TeppHTopHH peHHOH AOJIHHH; 
reojiorHH — reojiorHHecKHe h HOHBOo6pa3yromHe nopoAH, a TaKme noHBa 
toh me TeppHTopHH; aTMOC<|>epa — ycjioBHH KJiHMaTa h hotoah, h 6ho- 
c<|>epa — b 03A&HCTBHe pacTHTeJibHoro h jkhbothoto MHpa. TaKHM o6pa30M, 
HToSh npaHHJIbHO H BCeCTOpOHHB OCBOHTb JKH3HL JlyTOB H 60JIOT, paCHOJIOmeH- 
HHX B HOHMe peHHOH AOJIHHH, Heo6xOAHMO H3yHeHHe Bcex TOJIbKO HTO H33BaH- 
HHX npnpOAHblX yCJIOBHH mH3HH peHHOH AOJIHHH H HX B33HM0ACHCTBHH». 
B 3TOM BHCK33HB3HHH A0CT3T0HH0 HeTKO HpOHBHJICH HOAXOA, KOTOpHH B Ha- 
CTOHipee BpeMH mojkct 6htb h33B3h SHoreopeHOJiorHHecHHM. 3 accb, B03- 
mojkho BnepBHe b Hamen CTpaHe, HcnoJib30BaH TepMHH «6H0C(|)epa» b tom 
CMHCJ ie, B KOTOpOM HpHMeHHeTCH TepMHH «6H0peH03». 

PaapaSoTKe KOMnjieKCHoro hoaxoas b HayneHHH JiyroB cnocoScTBOBajio 
npoBeAeHHe CTapnoHa phhx nocjieAOBaHHH, npn kotophx H 3 ynajiHCb He 
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TOJIBKO paCTHTeJIBHOCTb, HO H HOHBa H MHKpOKJIHMaT. B OCHOBHOM B p63yjlb- 
TaTe npoBe^enHH cTapnoHapHoro H3yneHHH JiyroB Ha KHHHteABopcKOM ohht- 
hom nyHKTe CyKanen (1919, 1922) pa3pa6oTaJi nporpaMMy KOunjieKCHoro 
H3yieHHH nyroB, b KOTopyro 6 hjio BKJironeHO H3yqeHHe Bcex KOMHOHenTOB 
6noreopeH030B, KpoMe MHKpoopraHH3MOB. 

B coBeTCKHH nepnop; pa3BHTHH JiyroBe,nenHH b Hamefi cTpaHe b onpe^e- 
JieHHH SHoreopeHOJiorHBecKoro no^xofla k H3yHeHHio JiyroB SoJitmoe 3Ha- 
neHHe HMeJiH pa6ora B. P. BnjibHMca, b oco6ohhocth ony6jiHKOBaHHaH hm 
b 1922 r. KHHra «EcTecTBeHHO-HayHHLie ochobh JiyroBo^cTBa hjih JiyroBe- 
fleHne». BnJibHMC paccMaTpnBaJi Jiyr Kan cJiowHoe, AHHaMHnecKoe npnpojiHoe 
o6pa30BaHHe, h oocTaB KOToporo bxoaht aHTOTpo<|>HHie pacieHHH, reTepo- 
Tpo«|)HHie opraHH3Mi)i, noHBa. Bhjibhmc nepBHH noflnepKHyji 3HaneHHe cob- 
MecTHoro cymecTBOBaHHH aBTOTpocJoB h reTepoTpotfioB. Oh npH^aBaji SoJibmoe 
3HaneHHe reTepoTpocJaM b oGecneneHHH aBTOTpocJoB ajieMeHTaMH MHHe- 
pajibHoro iiHTaHHH b pe3yjibTaTe MHHepajiH3an,HH hmh opraHnnecKoro Be- 
ipecTBa hohbh. Bhjibhmc pa3pa6oTaji Teopnio ^epHOBoro npopecca, cyHjHocTb 
KOTopofi coctoht b tom, hto b noHBe c yBeJiHHeHHeM B03pacTa Jiyra npOHC- 
xoaht nporpeccnpyromee HaKOHJieHHe «MepTBoro opraHHHecKoro HemecTBa» 
h KaK cjie^OTBHe BToro CHHJKaeTCH oSecHeneHHOCTb pacreHnfi 3JieMeHTaMH 
MHHepajibEoro nnTaHHH h yxy^maioTCH ycjiOBHH aapapnn, hto Be^eT k CMeHe 
pacTHTejibHHX coo6mecTB. ITo cyTH fleJia H3M6HeHHH, nponcxojtHmHe b pe- 
3yjibTaTe «,nepHOBoro npopecca», oTpawaroT HecooTBeTCTane Meatfly nocTy- 
njieHHOM ii noHBy OTMenniHX opraHOB pacTemifi h cnoco6HOCTbio reTepoTpo- 
«f)OB, TOHHee canpoTpotfioB, oSecneHHBaTb hx MHHepajiH3an,Hio. 

H^en BnJibHMca, k coHtajieHHio, He noJiyHHJiH b CBoe BpeMH AOjijKHoro 
pa3BHTHH; MHorne H3 ero BHCKa3HBaHHH 6mjih BocnpHHHTH ero nocJieflOBa- 
TejiHMH florMaTHnecKH. TeM He MeHee BmibHMca c hojihhm hpbbom mohciio 
CHHTaTb OflHHM H3 0CHQB0HDJI05KHHK0B 6HOreOH;eHOJIOrHH B HaHiefi CTpaHe. 
Ectb ocHOBaHne cHHTaTb, hto Ha Snoreoi^eHOJiorHHecKHX ho3hu;hhx ctohji 
TaKHte h apyrofi BHAaiomHficH nccjieflOBaTejib JiyroB CCCP — PaMeHCKHfi. 
IloaTOMy nocJieaoBaTeJiH BnjibHMca h PaMeHCKoro 6hctpo h 6e3 KOJie6aHiifi 
BocnpnHHJiH yneHHe o 6Horeon,eH03ax, pa3BHToe CyKaneBHM. 

Bhjibhmc, homhmo Toro, noKaaaji 3HaqeHHe CBH3efi, cymecTByromnx 
Me>K^y OT^eJIbHHMH HpHpOflHHMH CHCTeMaMH, OH oSoCHOBaJI npeflCTaBJieHHe, 
nojiy’fflBHiee b HacToamee bpcmh npH3Haime b yaeHHH o CHCTeMax 6noreopc- 
H030B (Bhjijiobhh, 1973; ^hjihc, 1973). 

Jiyra, pacnojioHteHHBie b HOHHHteHiiHx ajieMeHTax pejibe<|>a, oco6eHHO 
b noHMax h HH3HHax, cjiaraioTCH 6HoreopeH03aMH, 33BHCHMHMH ot 6 noreo- 
peH03eB, H3 Koropax b hhx nocTynaeT Bo;ja, coAepwamaH pacTBopeHHue 
b Hefi BeHflecTBa h B3MyaeHHHe aacTHpu. IIo BnjibHMcy (1919), 6oJibmae na- 

p0flH0X03HHCTBeHH0e 3H3HeHHe T3KHX JiyrOB 3aKJIIOHaeTCH B TOM, HTO OHH 
3ap,epjKHBaioT BUMUBaeMEie c noBHmeiniHX BJieMeiiTOB pejibetfia MHHepajib- 
Hue BeipecTBa h npenHTCTByiOT yHocy hx b peicn, a 113 pen — h Me pH. Bhjib- 
hmc noJiaraJi, hto tojibko Jiyra, pacnoJioweHHue b hohh5K6hhhx ajieMeHTax 
pejlbei|»a, C paCTHTeJIbHOCTblO, 06pa30BaHH0fi MHOrOJieTHHMH TpaBBMH, Kop- 
HeBEie CHCTeMH KOTOpHX (JiyHKpHOHHpyiOT KpyrJIHH rofl;, MOryT BOCnpeHHT- 
CTBaBaTb DOCTyH neHHB) BemecTB b «6oJibinoH reojiorHnecHHH HpyroHopoT» h 
oSeCneHHTb BOSMOHtHOCTb o6paipeHHfl HX B «MaJIOM 6HOJIOrHHeCKOM — X03HH- 
CTBeHHOM KpyroBopoTe Bem;ecTB». C yneTOM 3Toro nojioHteHHH Bhjibhmc chh- 
Taji pejiecoo6pa3HHM Bo,nopa3 1 a;ejiH saHHMaTb jiecaMH, ckjiohh — namsea, 
HH3HHH H HOHMEI — JiyraMH. TaKHM 06pa30M, BnJibHMC BHCKa3aJI HOJIOHte- 
HHe 0 n;ejiecoo6pa3HOM coneTaHHH npHpo,a;HHx chctcm, paccMaTpHBaeMux 
b HacToamee BpeMH KaK 6HoreopeH03H. Oh CHHTaJi, hto ajieMeHTH MHHepajib- 
Horo HHTaHHH paCTCHHH, BblMUTHe C H3IHHH, HOCTyHaH B HH3HHH, yCBaHB3H)TCH 
JiyroBHMH TpaBaMff h ^ocTaBJiHiOTCH c ceHDM na eiiOTHHH aboo, a aaTeM c Ha- 
B 030 M B03BpaipaK)TCH Ha hojih, t. e. npHAOpiKHBajicfl nojioweHHH «Jiyr — 
MaTb hojih». B HacTOHipee BpeMH, b cbh3H c pe3KHM CHHjKeHHeM yaejibHoro 
Beca JiyroBoro ceHa b kopmobom 6aJiaHce cKOTa, b 6oJibinHHCTBe panoHOB 
Hamefi CTpaHH bto nojio>KenHe yTparaJio CBoe 6biJiae 3HaneHHe. IIohhmo 
T oro, 3 a 6ojiee new nojiyBeKOBofi nepnofl co BpeMOHH BHCKa3BiBaHHH BnJib- 
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HMca, b Hamefi CTpaHe npoH3omjiH 3HaaHTeJibHbie H3M6HeHHH b pa3Mein,eHHH 
ce.iBCK0X03HHCTBeHHHx yroflHH. 3eMJiH, cmTaBrnnecH b nporajioM «a6co- 
jiiotho JiyrDBHMH» (hh3hhh, hohmh), 3 a nocjieflaee BpeMH mnpoKO ocBaa- 
BajiHCb nofl noJieBHe h oropo^HHe KyjibTypu (HHor^a nocJie npoBefleHHH 
cooTBeTCTByroipHx MejiHopapafi) h b HacTOHmee BpeMH aaHHTH y?Ke He jiyraMH. 
CaM Bonpoc — Hcnojib30BaHHe JiyroB KaK otctohhhkob ^jih ocajKfleHHH B3My- 
neHHbix nacTHij, cmhtux c nojiefi, h KaK 6noJiorHaecKHX (JiHJibTpcB jjjih yjiaB- 
JIHBaHHH paCTBOpeHHBIX BeH^eCTB B BOfle, CTeKaiOmeH C BOflOc6opOB, — H3y- 
HeH HeflOCTaTOHHO J{JIH COOTBeTCTByromiHX peKOMeH^apHH npOH3BOflCTBy. 
O/EHaKo 3 tot Bonpoc npno6peTaeT oco6yro aKTyaJibHocTb b HacTOHmee BpeMH 
b cbh3h c nporpeccnpyromeH ayTpoiJnaapHeH Bo^oeMOB (peayJibTaT npHMe- 
HeHHfl Ha hojihx MHHepa.nbHBix y^oSpeHHH), a TaKjKe b cbh3h c nocTynjieHHeM 
B HHX neCTHn,HflOB, HCH0JIb3yeMblX Ha HOJIHX. HfleH HCH0JIb30BaHHH JtyrOB, 
a B03M0/KH0 h apyrnx thhob SaoreopeHoaoB KaK 6apbepa hjih BHHOca b bo- 
floeMti BJieMeHTOB MHHepaJibHoro HHTaHHfl pacTeHHH h necTHpHflOB oneHb 
33MaHHHBa. IIpH pa3pa(5oTKe 3 toh npo6.neMbi cjie^yeT HcnoJib30BaTb npefl- 
cTaBJieHHe o CHCTeMax 6noreopeH030B. 

Ha hhoh acneKT MejK6HoreopeH03HHx CBH3efi oSpaTHJi BHHMaHHe 
B. H. Xhtpobo (1915). IIpHflaBaH 6oabmoe 3HaaeHHe ceMeHHOMy paaMHO- 
H<eHHio JiyroBHx pacTeHHH, oh CHHTaji, bto Jiyra ckjiohob k SajmaM h hoh- 
MaM peK nrpaioT Sojibmyro pojib KaK ceMeHHHKH, oSecneaHBaromHe ceMeHaMH 
peHHHX KOpMOBHX Tp3B Jiyra, paCHOJIOJKBHHUe B HOHHJKeHHHX ajieMeHTax 

pejibe<|>a. 
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A. A. TopniKOBa. CTenHue nacTSHma 3a6aiKajibH. Boc- 
ToiHo-CijSHpcKoe KHH>KHoe H3^aTejibCTBo, HpuyTCK, 1973 : 1—159. IJ,eHa 

26 Kon. 

R. SH. K A S H A P O V, B. M. MIHKIN. A. A. GORSHKOVA. 

STEPPE PASTURES/Of] TRANS-BAIKAL REGION. 1973 

He6oju>niafl h xoporno o$opMJiedHaH KHHWKa A. A. ropiuKOBoii bborht HHTaTejiH 
b caMtiH iunpoKnii Kpyr BonpocoB 3K0JioniH, SHOJiormi h (fiHTOReHO-ioran ochobhmx nacT- 
6nin,ubix pacTeHHH Hhthhckoh oS.iacTH. Abtopom H30paH iioiryjiHpHbiH ctiijib h3jiojkchhh, 
OflHaKO 3 a 3Toii nonyjiHpH3an,HeH ctoht Bojimhoh (paKTHiecKHH MaTepna.i, KOTophiii xo- 
pomo ocMMCjieH n conocTaBJieH c jiHTepaTypofi; KHiira npeflCTaBHT OAHHaKOBbiii HHTopec 
h flJiH arpoHOMa h a-ih cneRHajiHCTa-reoSoTaHHKa, H3yiatomero CTenHue nacT6mn,a. 

Kmiry OTKpbiBaeT KpaiKHii oiepK aipnpoAHMx ycJioBHH, xapaKTcpH3yioTCH pcjn.ciJ), 
noBBH, KJiHMaT, pacTHTejibHOCTb. OACHhaho, Jiy’nne Gbi.io 6 u HaiaTb c paccMOTpcHUH 
KJiuMaTa, a He bobb, Tan Kan oh hbjihbtgh (JiaKTQpoM nx $opMapoBaHHH. .Ila.iee cJieRyeT 
GojibinaH, okojio copoKa CTpaHHn,, r.iaBa o nacTGHnymx a copHbix pacTeHHHX. B KpaTKoft 
$opMe ffaeTCH xapaKTepiiCTHKa 35 bhaob, paccMaTpHBaiOTCH 6noMop$OJiorHH, pnTMHKa 
pa3BUTHH, (JlHTOROHO.lOrHH B XOBHHCTBGHHaH XapaHTCpHCTHHa KajKROTO BURa. B ROjIOM 
0630 p HanucaH xopomo h no3BoaaeT npe^CTaHBTb ocHOBHue pacTeHHH nacTomn, TeppiiTO- 
pHH. OflHaKo HeKOTopue nojioiKeHHH TopniKOBOH npeffCTaBJiHioTCH cnopHUMH. TaK, npen- 
CTaBjiHGTCH HenpaBOMOiHbiM yrBepwAeHHe 0 HeycToiumBOCTH k Bbinacy BOCTpene jiojkho- 
BupeHHoro. IIo HaiHHM BaCawfleHHHM b ceBepHbix panoHax Monro.iHH, btot bha Ha nacT6 h- 
m,ax npu ycBJieHHH Bhinaca He Buna^aeT H3 TpaBOCTOH, a ycnJieHHo pa3BHBaeTCH, <j)opMii- 
pyH HeSoJibnme no6ern; 3 to HaQjuoAeHHe HeAasHo 6 uji CTaTHCTimecKn noRTBcpjKACHO 
BaH3parqeM a O. l IorEHH (1974), KOTopue ycTaHOBHJin nojiojKHTe.it.Hyio 3aBHCHM0CTb 
BeJIHHHHbl HBOeKTHBIEDTO HOKpHTHH BOCTpeRH OT HaCTSHIRHOH Harpy3HH. 

PaccuaTpHBaH QCHOBime thhu nacTSnm,, TopniKOBa ciirraeT «Tim nacT6nin,a» chhohh- 
mom «(J>opMaAHH». 3 to ynppmeHHe noHHTHH «thb nacT6mna», KOTopoe HB.ineTCH b nepByio 
OlepeAb B0HHTH6M SKOJIOrHHeCKHM, M0JK6T 0Ka3aTbCH HeypaHEHM Hpn AOMHHaHTe C mnpOKUM 
3KOJiorHHecKHM apeajioM. K ciacTbio aBropa, oh CTOJiBHyjiCH co cpaBHHTe.ibHO CTCHrtTon- 
HbiMH ROMHHaHTaMH b noTOMy BbiAejieHHbie km HHTejiHCTHHKOBHe (c Filifolium sibiricum (L.) 
Kitam.), KOBH.ibnbie (co Stipa baicalensis Roshev.) h THBiaKOBbie (c Festuca lenensis Drob.) 
4»opMaD,im oSjiaAawT hctkoh OHo.iorneH 11 eAHHOo6pa3neM xo3HHCTBeHHoro ncuojib30BaHHH. 
PaccMOTpeHHbie hbtopom BCK0Jib3b JiyroBiae BOCTpeiioBue CTenH h c6opnaH rpyiiHa «jiyroBue 
<jK>pMan,HH» (paajlinHue cojioHiaKOBHe cooCmecTBa AenpeccHH) TaKHte bhojihg upuroAHH 
KaK X03HHCTBeHHHe KaTeropuH. B pejiOM pa3Aea o THnax nacTCnm npeACTaBJineTCH cjiiiih- 
kom KpaTKHM. XoTejiocb 6u BHAeTb 6oJiee noAHyio xapaKTepuciHKy KawAoro THna h Ka- 
KHe-TO HJiaiOCTpaTHBHBHi MaTepiiajIU O HpOCTpaHCTBeBHbIX 3aKOHOMepHOCTHX HX pacnpo- 
CTpaHeHHH — opo^HHH, KapTorpaMMU H np. 

B cjieAyiomeH rjiaBe «OcooeHHOCTH ce30HHoro pa3BHTHH nacThnn; h hx npoAyKTHB- 
H0CTb» leTKO BbiAeJimoTCH qeTbipe rpynnH bhaob ho ce30HH0CTH paaBHTHH (c MaKCHMyMaMii 
npupocTa, CMemaioin,HMHCH qt Beciiu k ocghh, 6ea BupajKeHHoro MaKciiMyMa HapacTaHim 
3ejieH0H Maccw; a^ho oSocHOBaHiie ceMH (JieHOpnTMmecKHx coctohhhh CTenHoro aaBaii- 
Ka.ibCKoro naciGiima, BKJUoiaa 3HMy). ApryMeHTiipoBaHbi peKOMeHAauuu onTHMajibHux 
CpOKOB HCn0.1b30BaHHH CGHOKOCOB, HpHXOAHBQIXCH Ha HepHOA OT CepeAHHU HI0HH AO KOHRa 
HI0.1H. 

B raaBe «OTaBHOCTb CTenHux nacT6iim» aBTop paccMaTpHBaeT npopecc oTpaciaHHH 
TpaBOCTOH BOCJie OTHyJKAOHHH HaA3eMH0II MaCCbl B CBH3H C GHOHOrHlOCKHMH pHTMSMH pa3- 
BHTHH paCTeHHH, npHH6M BHReJIHIOTCH Tpil rpyHHbl BHAOB HO OTaBHOCTII. fopHIKOBa TO- 
BOpHT O Beo6xOAHMOCTH OTCHb OCTOpDJKHOIO OTHOIHeHHH K CTpaBHHBaHHK) HaCT6nm, pe- 
KOMGHAyeTCH 0AH0KpaTH06 CTpaBJIHBHHHe Dpil OOJIHOH naCTCulRHOH Harpy3K6 H.1H AByKpaT- 
Hoe yMepeHHoe CTpaBJiHBaHHe; CAejiaHHue BbiBOAH Buo.iHe npneMJieMbi a-ih npaKTHKii n 
MoryT CbiTb pacnpocTpaHeHH Ha cyxocTeDHue TeppHTopne b rbaom. 

rjiaBa «HaK0HA6HHe h pa3Jio>KeHHB seToniHoro KopMa h ero nmaTCJibHaH rchhoctbi) — 
cymecTBGHHUn pa3AeJi b khetc Hcno.iL.30BaHHH nacTGnni 3a6anKajibH, rAe HOBceMeCTHO 
npaKTHKyeTCH 3 hmhhh Te6eH@BKa cKoTa. ITpii HanucaHHH 3Toro pa3AeJia aBTop b ochobhom 
onnpaeTCH Ha nuTepaTypHue A a HHue, xoth h hphboaht HOKOTopue cboh MaTepHajibi. Xo- 
pomo HD0HH£JIH3Hp0BaHa AHHHMHKa HHKOHJieHHH H pa3H0JKGHHH BGT0U1H B A B y x THHBX 
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naCT6um, KOHTpaCTHHX no 6n0M0p(|l0.10rHH HX A0MHH3HT0B — KpaCOAHeBO-HHTeAHCTHHKO- 
BOH H BOCTpepOBO-KOBHJIBHOH CTeHH. IIpHBe AeHHble flaHHble EarmjHo HOKa3bIBaiOT Jiy'imyio 
COXpBHHOCTb BeTOHIH B yCAOBHHX A e pHOBBHHO-3AaKOBOrO COo6[H,eCTBa. IIo AHTepaTypHbIM 
flannbiM n phboahtch nHTaTeAbHOCTb BeTonmoro KopMa. IlHTepeceH Bonpoc o pojin pacioHHH, 
3HMyK>rn,nx c 3ejieHhiMH ahctbhmh (b 3a6anKanbCKon CTenn nx, no a&hhum aBTopa, 
12 BHflOB). 

Mhoto BHHMaHHH TopniHOBa yAenHna paccMOTpemno npopecca HacTSiupHOH Aarpeccnn. 
3aMemM, hto yTBepjKffeiuie ee o tom, hto, b OTnumie ot EBponencKon tocth CCCP, b 3a- 
SanKajibe «... ho Ha6jiio,naeTCH CBOeo6pa3Hbix kopghhux cmgh pacTHTeAbHocra, a nponc- 
xoflHT nocTeHeHnoe n3MBH6HHe BHAOBoro cocTaBa, H3MCHeunc CTpyKTypu coo6m,ecTB, 
yBejiHienne o6hjihji oahhx bhaob pacTennn h yMeEbmenEe poAH Apyrnx bhaob» (cip. 97) 
He bhoaho oGocHOBaHO. Bee cmohu nacTSumpoH ftarpeccHH nocTeneHEU n conpoBoatflawTca 
B3MeHeHUHMH KOJiHEecTBennux cooTHomemui bhaob h H3MeueHiieM nx cnHCKa, nosTOMy 
Bp«A .an eCTb ocHOBanne ycuaTpuBaTb b 3a6anKa.TbCKnx CTennx npHHijHnHajiLHhie otahhhh 
nacTSiaiAHOH Anrpeccnn. B pa.inux panoHax h npn paaHux yojiOBHHX yB ji a>KHeHn h d npe- 
Aenax oABoro pafioHa cmbhu nacTSmuHoii AHrpeccnn Gyflyr iiMGTb cboio cnenn<{>HKy. 

OAHaKo CAejiaEHoe 3aMenaBne hh b Koeft Mepe He yMajineT aoctohhctb btoto pa3nena 
KHnrn, tab npopecc nacTSEEpHOii nnrpeccuH npcaHajiH3iipOBaH BcecTopoHHe. BHaiane aB- 
Top noKa3biBaeT BAHHBiie Btraaca Ha TeMnapaTypHhiii n boahuh peiKHM cpeAM, Aanee bbuib- 
JIH8TCH BAHHHHO A^rpeCCHH Ha SKOAOrHIQ COO&meCTB, HX MOpqiOJIOrHK), nonyjIHAHOHHUH 
COCTaB OCHOBHHX BHAOB, H3MeHeHHe piITMa Ce3OHH0r0 paSBHTHH CTenHblX COo6m,eCTB, 
npoAyKTHBHOCTB OCHOBHbIX BHAOB H TpaBOCTOOB B H.eAOM. IIpHBeAeHHbLe TopHIHOBOH A^H- 
Hbie 3acjiy>KHBaK)T caMoft bhcokoh opohkh h 6yAyr noneaHLi npaKTHKe HaciGniAHoro xo- 
3HHCTBa, BOTopaa HyatAaeTCH b KpnTepnHX AHamo3a CTenemi cSiitocth yqacTKa. OAHaKo 
paccMaTpHBaH HHTepecHbie TaSnunH aBTopa, KOTopbie BKAHtnaioT cpeAHne 3HaTOHHH npn- 
3HaKOB b pa3nux KJiaccax nacT6nmpoft AnrpeccHH, HeBonbHo npnxoAHinb k mhcjih o hgo6- 
xoapmocth Gojiee nojraoft CTaTHCTHTOCKOH xapaKTepncTHKH npopecca nacTOmnnoH AHrpec- 
chh. 9to TeM Sonee bo3MOhcho, hto coSpaHHUH aBTopoM MaTepnan AOciaTOTOO oSninpeH. 
BbinoJiHeHHHH b jiaSopaTopim reoSoTaHHKn HHCTHTyra Ghoaothh BaniKnpcKoro (jHinnana 
AH CCCP aHajiH3 bjihhhhh (jpaKTopoB Buuaca h 3 au 0 BeA 0 BaHHH (EaH3para a HoruiiH, 
1974) H0Ka3aA, hto AHcnepcnc hhhh anajiH3 HecbMa 3$$eKTHBeH am xapaKTepncTHKH cyK- 
peccuii, CBH3aHHhix c ycnjieHHeM nacTSinnpoii Harpy3KH hjih, naoSopoT, BoccTaHOBjieHHCM 
TpaBOCTOH. 

Abtop npiiBOAHT pe3yjiBTarbi aKcnepuMema c hojihdom paajiHHHUX yaacTKOB CTenn. 
3th A3HHU6 H03BOJIHWT BHOBb BCHOMHHTb nOJIOJKeHHH A. II. UleHHHKOBa (1964) 06 3K0JI0- 
rmecKoM h ^HTOpenoTHnecKOM onTHMyMax h o «BbiHyH<AeHHOM Kcepo<{)HTH3Me» cTenHUX 
AepHOBHHHUX 3-iaKOB. IIoJIHB H03B0AHJI THUHHHblM CTenHblM BHAaM, UOAoShUM Tbipce 
6aHKajibCKOH Stipa baicalensis hah TOHKOHory rpeGeHnaTOMy Koeleria cristata (L.) Pers. 
yBeAHHHTb ypo)KaHHOCTb SoJiee tom b 2 pa3a. IlHiJtopMaTHnHU (Jai3H0AorHTOCKnE AanHue 
(BJiaiKHOCTL. AHCTbeB, BOAHUH AO^HpHT), KOTOpUB aBTOp HCn0Ab30BaA %Jln CpaBHHTeAbHOU 

xapaKTepncTHKH coctohhhh bhaob Ha KOHTpoAe h b BapnaHTax c hojihbom. 

Knary 3aKAio<iaeT raaBa o HpaKTnnecKHX npneMax HcnoAb30BaHHH naciGnm. Abtop 
npHBopHT ahhhuo o HOTpeGnbix ujHnpaAHX HacT0nm Ha OAHy ycaimHyio e;mmmy pora- 
toto cKoTa b pa3HUe ce30HU roAa h Ha stom ocHOBaHHH ahct npnHnnnna.Ti.Hue cxeMU 
nacTSiimeoGopoTa Ha CTaAO 100 toaob. B cxeMe ^HrypnpyeT 27 3aroHOB c oSmefi nAomaAi.ro 
600 reKTapoB. PacneTU nacT6nn^Hbix Harpy30K, BunoAHeHiiue ropniKOBOH, no-BHAHMOMy, 
peaAbHU, TaK KaK noAoGHue we pe3ynLTaTU 6 uah noAyqeHU n HaMit Hpn pacneTe eMKOcm 
nacTSum r ycAOBHHX CeBepo-BocTOHHnro XaHraa b npeAenax MoHroAbCKQH HapoAHofl 
Pecny6AHKH. PeKOMeHAapHH aBTopa o HOAceBe TpaB no npoAHCKOBaHHOH AepHHHe h yAo6- 
peHHii noKa He HMeioT BKcnepiiMeHTaAbHoro uoATBepWACHHH aah ycAOBHH CoeeTCKoro 
3a6aHKa.TL.H, ho npaKTHKa MOHroAbCKHX AyroBOAOB uoKa3UBaeT, hto nosepxnocTHoa yAyn- 
rneHHe CTenHUX TpaBOCToeB MBAos^eKTHBHO h BbixoAOM HBAHeTCH KopeHHoe yAyqmeHHe 
C nOAHMM yHHHTOJKeHHeM ACpHHHU H BUCeBOM TpaBOCMeCH 3acyXOyCTOHHHBHX TpaB. IIo- 
hhtho, hto b ycAOBHHX peAbe$a, BeAymero k paaBHTHio 3po3nn, 3 tot npneM yAynmeHiis 
HyjKHO npHMOHHTb 6 GoAblHOH OCTOpDJKHOOTblO, O TOM, KCT3TH, IIHmel H aBTOp. 

B KHHre HepeAKH HeTonnocTH, KOTopue mo who othbcth k nncAy peAakpHOHHUX 110- 
rpeniHOCTeH. TaK, k npHMepy, HcnoAb3yioTCH Bee Tpn TOMa Monorpa^HH «KopMOBue pacTe- 
hhh ceHOKocoa h nacTGnm; CCCP», a ccuAKa A aHa TOAbKo Ha tom I. Ha CTpammax 18— 
20-h xapaKTepH3yeTCH nawnTHHK pyccKHft, a pHcyHOK a^h am na>HHXHHHa CH0npcKoro; 
Ha CTpaHHpe 62-h k pasHOTpaBbio npHHHCaeHbi acTparan h KoneeHHHK, xoth bto 6o6oBue, 
npeACTaBAHiomne caMocTOHTeAbHyio KopMOByio h SiioAornHecKyw rpynny bhaob h t. n. 

3aKaHHHBaH pen,eH3nro na KHnry TopniKOBon, ocTaeTCH Bupa3HTb yAOBAeTBopeHHe 
caMHii 4*ai(TOM ee ny6AHKan,HH. Ahtop ee — paaHOCTopoHHnn nccAeAOBaTeAb, chocoGhuh 
noABepraTb reoGoiaHHTOCKHe oSbeKTU OAHOBpeMeHHO h TpaAimHOHHO reoSoTaHHTOCKoMy 
ii 3KcnepnMeHTaAbH0My aHa.TH3y. KHHra hbahctch BecoMUM BKAaAOM b Teoprno h npaKTHKy 
coBeTCKoro AyroBOACTBa. EoAbmon HHTepec KHHra npeACTHBnneT TaKwe aah cnepn bahctob 
MoHroAbOKOH IlapoAHOH PecnyGAHKH, KOTopue Hhme aKTHBHO 3apiiMaioTCH iionpocaMn 
paapaGoTKH TeopHH yAyqmeHnH cghokocob h nacTGnm ceBepHUX panoHOB, 6ah3khx no 
npilpOAHHM yCAOBHHM K TeppHTOpHH, HOCAyHSHBineH oGbeKTOM HCCAeAOBaHHH TopniKOBOH. 
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BamKHpcKoro itnuiaajia 
AKaneMHH Haya CCCP, 
r. y4>a. 


y^K 019.941 : SS1.9 (S69.4) 

M. Zohari. Flora Palaest in a, part 2. Platanaceae — to Umbelliferae, 
Jerusalem, 1972: 1—490, 1—656 pi. (M. 3oxapn. Ojiopa IlajiecTHHH, 
i. 2. Platanaceae — Umbelliferae, 1972). 

r. T. VASSYILCZENKO. (A REVIEW). 

IlepBafl qacTb «®jiopu IIajiecTHHbi», onyO-TiiKOBaHHaa b 1966 r., 6ujia npopepeH3H- 
poBaHa B. II. BoiaHn,eBUM b «EoTaHnqecKOM iKypHa.iea (t. 59, Ns 9, 1967 r.). Bropan 
vacTb oxBaTbiBaeT 36 ceMoiicTB ot Platanaceae ao Umbelliferae BKJUOHHTe JibHO, b nopa^Ke 
cncTeMH, npiiHHToii b 12-m HaffaHHii «Syllabus der Pflanzenfamilien». J\jih KawAoro ceMeft- 
CTBa flaeTCH pa3BepHyraH xapaKTepiiCTHKa c yKa3aEneM KOJiiiTecTBa poAOB h bhaob, bxo- 
Ahiiijix b Hero h co cbg^ghhhmh o 6 o6meM pacnpocTpaHBHHH TaKcoHOB. IIphboahtch (He bo 
BC ex cjiynanx) BajKHeiimaH jiHTepaiypa fljia ceMeftcTBa. flajiee cjie^yeT kjhoh j;jih onpe- 
flejIGHHH po^OB. 

JIjih Ka>Kfloro po^a flaeTCH OTHOciiTe.ai.HO hoapoGhuh ffHarHoa, yKa3HBaeTCH hhcjio 
biiaob, BXOflHin,Hx b poA (ajih KpynHUX poAOB yKaauBaioTCH ocHOBHbie jiHTepaTypHHe HC- 
toihhkh. b tom HHCJie onyGjiHKOBaHHue b CCCP), hphboahtch kjiiohh ajih onpeAeJieHHH 
bhaob. IIpH BHAax iiMGGTCH pHTaTa nepBOonncaHHH H B HeKOTopbix cjiyvanx BajKHeftmue 
chhohhmh. flajiee c.ieflyeT AnarH03 Bupa, yKa3aHO Bpean pBeTemiH. ^oboabho hoapoGho 
oxapaKTepiiaoBaHbi ycjioBHH MecTooGnraHHH c nepeiHCJieHHeM MHKpopaiioHOB pacnpoCTpa- 
hghiih h yKaaaHHeM Ha oGipee pacnpocTpaHeHne BHAa. TaKOB oGhihh nnaH HaJiojKeHHH 
TeKCTOBOH aacTH pepeH3npyeMoro TOMa. Biopaa aacTb inunocTpapoBaHa, b aeii abho 656 TaG- 
JIHp piICyHKOB BCex BHAOB B HX eCTeCTBeHHylO BejIHHHHy (AAH KpynHUX paCTOHHH 3apu- 
coBaHa vacTb pacTeHHH c pBeTKaMii hjih mioAaMii, hjih tomh h ApyrHMu). ,H,eTajiH CTpyKTypu 
coRBeTHH, pBeTKoe, hjioaob yBO-THHenht, CTenem. yBejiimeHHfl yKa3aHa bo BCex cjiynanx. 
TaKOB o6id,hh nnaH nocTpoeuna BTopon nac™ «®jiopu IIajiecTHHU». Oct3hobhmch Ha He- 
kotopux MOMeHTax ee coflepwaHHU. 

CneAyeT OTMeTHTb, hto 3oxapn akji b CBoen «®jiope» cjihihkom oCjierqeHHyw, coKpa- 
meHHyK) CHHOHHMHK), BC.TeflCTBHe He TO HeMajIO Ha3BBHHH TaKCOHOB, OTHOCHipHXCH K paCTC- 
HHHM IlajieCTHHU, OCTajIOCb 6e3 paCCMOTpeHHH. Ho 3aTO TeKCT «<J>JIopU» CHJIbHO ycjioJKnen 
MHOrOHHCJieHHUMH BHyTpHBHAOBUMH KBTeropHHMH — «SSp.» H «Var.». 9 tO, BHAHMO, HBHJIOCb 
npHHHHOH Toro, HTO HOBUX BHAOB (He TOBOpH O pOAax) BO «®JIOpe» HOHTH HeT, HpHBOAeHO 
Bcero 4 hobux BHAa (Trigonelta moabitica Zoh., Trifolium meironense Zoh., Ferula daninii 
Zoh., F. negevensis Zoh.). *• 

OCTBHOBHMCH H a HGKOTOpUX HHTepGCHUX OCoGeHHOCTHX (JlJIOpU IlajieCTHHU, AO TpyA a 
3oxapn cjiaGo ocBemeHHUx b jiHTepaType. HanGojiee KpynHUM poaom, boihgaiohm b HacTOH- 
mnii tom, HBJifleTCH Astragalus (50 bhaob), BTopoe MecTO 3aHHMaeT Trifolium (46), AaJiee 
CJieAyiOT Euphorbia (34), Medicago (23), Vida (21), Trigonella (20), Erodium (18) h t. a- 
OrpoMHUH poA Astragalus 0Ka3ajiCH npeACTaBJieHHUM b IlajiecTHHe, KaK oTMeneHO Burne, 
50 BHAaMH, H3 HHX 23 BHAa — OAHOAeTHHKH H 27 — MHOrOJieTHHKH. CpeAH OAHOJieTHHKOB 
HMeoTCH p«A bhaob, oGnoix c Hameft (Juiopoft (A. epiglottis, A. tribuloides, A. cruciatus, 
A. corrugatus, A. hamosus). CpeAH MHoroJieTHHx bhaob HeT hh oahoto, KOTopufi 6 uji 6u 
npeACTaBJieH bo ^uiope CCCP. K cojKa.ieHmo, oSpaSoTKa aToro poAa bo «<I>Jiope CCCP» 
ocTajiacb He yvTeHHOH 3oxapn, a pha yjiynmeHHH b CHCTeMe acTparajioB, npeAJioa<eHHUx 
H. ®. rOHHapoBUM (1946 r.), He Harneji OTpaateHHH bo «®jiope IlajiecTHHUt). 

HecKOJibKo HeontHAaHHUM HBHJiocb OTHOCHTeJibHoe oGnJiHe Me3o4ni.TL.Hux poAOB 6o€o- 
bux b IlajiecTHHe. TaK, poA Trifolium npeACTaBJlOH 3Aecb 46 BHAaMH (t. e. hohth tbkhm Hte 
hhcjiom, hto h Astragalus]), bhaob Lotus — 14, Ononis — 15, Lathyrus — 15, Melilotus — 
6, Vioia — 21 (H3 hhx 20 — oahojicthhhh). BMecTe c TeM poA Rosa b IlajiecTHHe BKjnovaeT 
TOJibKO 2 BHAa, Cerasus — 1, Prunus — 1. BecbMa cjiaSoe ynacTHe bo $Hope IlajieCTHHU 
HpHHHMaiOT, KaK OKa3ajIOCb, 30HTHHHUe (iTO TaKJKe HBHJIOCb HeOJKHAaHHUM). HhCJIO pOflOB, 
npaBAa, 3Ha<iHTejibHO (52), ho hohth Bee ohh hmciot b cbogm cocTaBe ot 1—2 ao 3—4 
(peAKO 5) bhaob, H3 hhx OTHOCHTCJibHO KpynHUe TOJibKO Ferula (8 bhaob), Daucus (7) H 
Bupleurum (8). 

^OBOJibHO 3aMeTHue H03imHii 3aHHMaioT TaKHe Ape Bec Hue nopoAU, KaK Pistacia (5 
bhaob) h noABeprniHHCH yrjiySjieHHOMy KpiiTimecKOMy nepecMOTpy Tamarix (13). CneAyeT 
TaKHte OTMeTHTb Hajnrone b cocTaBe ecTecTBGHHon <|iJiopu IlajieCTHHU tbkhx «H>»caH», KaK 
Acacia (5), Cassia (2), Indigofera (2), Retama (1), Ceratonia (1), Tefrosia (1), Myrtus (1). 
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3oxapn flan pn^ hhtg pcciiux HOMeHKJiaTypHMX hobhhok. Tan, oh noica3aji npaBOMep- 
HOCTb Ha3BaHHH Prosopis farcta (Banks et Sol.) Macbride n HH3BBJ1 b chhohhmbi Lagonychium 
farctum (Banks et Sol.) Bobr., H83BaHHe Orlaya daucoides (L.) Greuter 3aMGHUJio OTOinefl- 
mee b chhohhmu Caucalis daucoides L. a HeKOTOpue ^pyrHe. 

Ph^ HeflOCTaTKOB pen,eH3npyeMoro HSflaHHH 6 uji OTMeneH BUrne. II3 6oJiee Kpynraix 
cjie^yeT yKa3aTb Ha yBJieneHHe 3oxapn iniipoKon tphktobkoh hohhthh po,na n BHfla. B ot- 
HOniBHHH nOHHTHH «BHft» 3T0 OTpa3HJIOCb BO MHOHtGCTBGHHOCTH HOJIHTHHHHeCKHX HOCTpOeHHH 
C o6hHH 6M DOflBHflOB H BapHaipiH, a H OTHOmeHHH nOHHTHH «pOfl» — B aaHGpKHBaHHH flO- 
BojibHO xopomHX, c Haniek tohkh 3peHHH, po^oB n oraeceHEH nx k po^axi inupoKoro npo- 
TaK, HanpHMep, poff Ervum. 3oxapn othcc b paHre ceKUKH k pony Vicia, pop, Orobus, 
b tom me paHre, k pony Lathyrus u t. a. 

CffeJiaHHHe aaMenaHUH He yManHioT 3HaieHHH npeaBbriaiiHo 6ojn>moro Tpyaa M. 3o- 
xapn, no3Bo:iHK)mero opueHTHpoBaTbCH bo (Juiope npnbpeiKHoro paiioHa boctohhoh qacTH 
CpeaH3eMHoro Mopn. «<J>jiopa IIajieCTHHbi» H3flaeTCH Ha xopomen hjiothoh 6yMare, b npaK- 
TH'ffieM npoHHOM nepenjieTe, 6e3 bchkhx CTaHflapTHUx coKpameHiiii cjiob b tgkctg. Onpe- 
fle.TeHHe pacTeHHH 3HaHHTGJibHO o6jier<iaeTCH HajiiraieM H3o6pa>KeHHH bcgx bhaob, 6jiaro- 
flapa TOMy 3to H3flaHne HBJiHeTCH, no cyipecTBy, « I cones plantarum* Ila.iecTHHbi. 

H. T. BacuJibueHKO. 

BoTaHinecKiitt hhcthtyt IIoJiyaeHO 31 VII 1974. 

hh. B. JI. KouapoBa 
AKaneMHH Hayn CCCP, 

JleHBHrpan. 
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About article g. sh. nakhutsrishvili 

B «BoTaHH>iecKOM wypHajie» (JV» 5, 1974 r.) noMem,eHa o63opHan CTaTbH T. HI. Haxyn,- 

pUmBHAH «CoBpeMGHHOe COCTOHHIie BKOAOrHAeCKHX HCCAeAOBaHHH paCTHTenbHOCTH BblCOKO- 

ropnib (CTp. 731—741). IIpn orpaHHAeHHOCTH oOieMa ny6AHKan.HH ctoab nraponaH TeMa 
6buia BbinoAHeHa b mbaom MacnrraSe n H3 o63opa Bunan pafl cymecTBeHHhix pa6oT (aKono- 
rHiecKiie niKaAbi a Jin pacTeHnii nacTOmu n cghokocob ropmax panoHOB CCCP, cocTaBneH- 
Hue 11. A. BapeHKHHbiM; flaHHbie o bahhhhh ropHoro cBGTa hb pacTemiH, ony6AHKOBaHHHe 
A. B. TypcKHM h E. K. Kapflo-CbicoeBOH; paCoTbi 3nrMapa EpeKAO no conpawcHHOMy 
H3yAGHHIO flHXaHHH, TpaHCHHpaRHH II OCMOTHTOCKOrO flaBAGHHH KAGTOHUOTO COKa OOfl 
bahhhhgm paaAHHHbix $aKTopoB cpcflbi y pacTemin BbicoKoropnu AtJirauncTaHa ii AP-)- 
B nacTb o03opa, noCBHmcHHyio HaMEpy, noncMy-TO bkaiotchli toabko pa6oTH coTpyAHH- 
Koe, Korfla-To pa6oTaBinnx Ha naMHpe, nuiie noKHHyBranx ero n pa6oTaionQix b EoTami- 
AGCKOM HHCTHTyTB HM. B. JI. KoMapOBH AH CCCP, H COBepmeHHO HeenpaBGflAHBO 3a6blTbI 
Bee ocTBAbHHG pa6oTH. HanpiiMcp, nmopapyeTCH cepnn pa6oT OAHoro hs aBTopoB nncbMa 
no 6noAorHnecKOH npo^yKTH bhocth h B03pacmoMy cocTaBy nonynHRHH nycTbmnbix bmoo- 
KoropHbix pacTemiH. 9 th pa6oTBi ony6nnKOBaHbi a JIoHAaflax AH CCCP, b pn^G H3AanHii 
AH Taff/KHKCKOH CCP (CTamoKOBHA, 1949, 1951, 1961) n, HaKOHep, b MOHorpa$HH (CraHio- 
kobha. «noAbiHHbiG nycTbiHH TafljKHKHCTaHa, ax flimaMHKa h B03pacTHon cocTaB 3A0<JmKa- 
TopoB». II3A. AH TajpKHKCKOH CCP, 1963). He nonaAH b o63op n 6necTHmne pa6oTH, 
opraHH30BapHbic II. A. EapanoBUM, no aHETOimn n anoAornH macoKoropHux pacTGHnii; 
xoth 3to flaBHne pa6oTU, AOBoeHHHe, ho Ha mix 6a3npoBaAHCb bcg no3,HHeiiuiHe HccneAOBa- 
HHfl, BGflym,HGCH B 3THX HanpaBAGHHHX. 

Ho penb 3aecb He toabko o6 ynymcminx, k coHcaAemno, nnoABe B03M0iKHbix npn Tpyn- 
hocth CHCTGMaTH3an,nn o6nmpnux MaTepnaAOB. npMHMo nponcro b cTaTbe EKaaaHo: «Ctb- 
n,HOHapHblX aKOAOrHAGCKHX HCCAGAOBaHHH B COBGTCKOM CoK)3G (KaK II 3a pyCeiKOM) 04GHB 
MaAO. Cpe.HH HHX CAGRyGT OC060 OTMeTHTb 3KOAOrHAGCKH6 HCCAeAOBaHHH Ha HaMHpe, KOTO- 

pue, k rAySoKOMy cowaAGHino,^ b HacTOamee bpgmh 6oabhi6 He BeflyrcH» (CTp. 735). no- 
CAeflHee COBepmeHHO HGBepHO. IIocKoAbKy caM Haxyn,pHniBHAn Ha naMHpe He 6uBaA h 
c paSoTaMH naMiipcKnx HaynHUX ynpewfleHHH He 3HaK0 MHach, b h,hth poB bhhoh hu ahtg- 
paType CBCflemin o npeKpam,eHHH (JniToaKOAorHAecKiix HCCAeAOBaHHH Ha naMHpe Towe He 
coflepamTCH, hctohhhk stoh cipaHHOii HH$opMan,HH ocTaACH HaM HeH3BecTnuM. nosTOMy 
CAHTaeM CBoriM AOAroM HH<J>opMHpoEnTb PeAaKn,Hio h HHTaTeneii «EoTaHHnecKoro 3KypHana» 
06 HCTHHHOM HOAOJKeHHH A eJI - 

H,o 1969 roAa (j>HT03KonorHHecKHe HCCAeAOBaHHH no unipoKOH nporpaMMe (aHaTOMHH, 
MOp$OAOrHH, BOAHHH peVKHM, XHMH3M, pHTMHKa pa3BHTHH H Ap.) npOBOAHAHCb (ii BHOAHG 
ycnemHO, ato oTMenaeT h aBTop oGBopa) TOAbKO Ha naMnpcKOM Haropbe (6nocTaHn,HH 
b yp. HeneKTH Ha bhcothom npo^HAe b Anana30He aCcoAioTHbix bwcot 3860 — 4750 m). 
B ropax 3anaAHoro IlaMiipa (EaflaxmaHa) TaKHX pa6oT He BeAocb. 3a nocneAHHe roAU 
hagt opraHH3an,HH CTapnoHapHbix HCCAeAOBaHHH TaKHte hs saHaAHonaMHpcKHx npocJniAnx 
(npoi|)HAb «EoTHHHqecHnn cap;» b 3anaAHOH ohohoahocth IIIyrHaHCKoro xpeOTa Ha a6c. bh- 
coTax 2300 — 3600 m; npo^HAb «CpeAHHH HIaxAapa» b IlmKamiiMCKOM xpe0Te Ha a6c. bh- 
coTax 2800 — 4000 m; «HniKanmM» Ha a6c. bwcotg 2700 m). HCCAeAOBaHHH BeAyTCH b no- 
AbiHHBix, raMMaAOBUX, KOBbiAbHBix, npaHrocoBHx n ropHoayraiiHbix coo6m,ecTBax. Il.ia- 
HHpyei'CH opraHH3apHH CTapHOHapHoro npocJniAH h ^apBa3e. Ha npo$HAe «HeAeKTH» 
(IlaMHpcKoe Haropbe) HCCAeAOBaHHH npoAOAJKaiOTCH, xoth h no coKpam;eHHOH nporpaMMe, 
BKAwnaiomen H3yqcHne CBGTOBoro h boahoto pokhmob, Ohoaothh ceMeHHoro bo3o6hobag- 
HHH, B03paCTHOrO COCTSBa nonyAHRHH, ())HTOMaCCbI COo6meCTB. TaKHM o6pa30M, CTan,HO- 
Hapmje ij)HT03HOAorHAeoBHe HCCAeAOBaHHH Ha naMHpe, o HOTOpux nnnieT H axyppumBu ah , 
BOBce He npeKpameHbi. 

nporpaMMa cTaRnoHapHUX <{)HT03KOAorHAecKHX (b mupoKoM CMUCAe) hcca eAOBaHHn, 
npOBOAHMBIX AaCopaTOpHHMH H CeKTOpaMH naMHpCKOrO GlIOAOrBAeCKOrO HHCTHTyTa (nEH) 
AH TaA>KHHCKOH CCP, homhmo pa6oT Ha npocJniAax BKAMAacT iaioKe nayneHne peaiinun 
pacTGHHH Ha H3MeHeHHe hhtghchbhocth h cneKTpaAbuHX xapaKTepiiCTiiB CBGTa; onTnnecKHX 
CBOHCTB AHCTbGB; aKTHBHOCTH OKHCAHTeAbHO-BOCCTaHOBHTeAbHUX C^epMCHTOB paCTeHBH', 
BAarooOecneqeHHociH 3AHi|)HKaTopoB ^opMapnH; aBaToMO-n,HTOAornAecKHX h $H3noAoro- 
6HOXHMHTeCKHX eCoOeHUOCTeH, Aewannix B OCHOBe yCTOHAHBOCTH paCTeBBH K BUCOKOrOp- 
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HUM yCJIOBHHM; MOptjjOJIOrHH K0PH6BUX CHCTeM paCTeHHH B C 006 m,eCTBaX II flp. MHOrae 113 
3Tiix paSoT BKJiio'ieHU b uporpaMMy numb 3 a nocJieffHHe 5 jibt. 

EiioaKoaorii’iecKHe HCCjieffOBaHHH hb IlaMHpe tgchb yBH3UBai0TCH c npaKTHaecKHMH 
3aflaaaMH xo3HHCTBeHHoro ocboghhh ropHux TeppHTopnn. TjiySoKoe n3yqeHne avToaKoJio- 
rmi nacT6HmHUx pac-TCHim u CHHaKOJioririecKne HccjieAOBaHHH b mnpoKOM reorpa^Hie- 
ckom ffHana30He npHBeJiii k co3AaHHio chctbmh yjiyoneHHH kopmobux yroflHH (X. JO. K)cy<{>- 
oeKOB «yjiyHmeHHe nacTSnm, 11 ceHOKocoB IlaMHpa u AjiaiiCHoii aojihhm», flymaHGe, «jlo- 
hiiiii», 1968), k cocTaBJieHKio aKOJiornaecKHX niKaji /yia pacTeHiiii nacTSiim; u ceHouocoB 
FlaMiipa (H. A. IJ,ai;eHKHH, A. E. Kacai «3K0JiorHHecKaH opeHKa naCT6iim 11 cghokocob 
FlaMnpa no pacTHTejibHOMy noKpoBys, flymaH6e, «fl,OHiim», 1970). Ha (JuiToaKojioriiaecKHX 
MaTopnajiax oCHOBaHa 11 MOHorpatJwH o TepecKeHe (X. K). K)cy<p6eKOB, A. E. Kacai «Te- 
pccKeH Ha naMHpe», AymaH6e, 1972), o coa^aHHH KOTopoft Kor^a-To MeiTaji II. A. Eapa- 
hob, 11 pa6oTU no HHTpoflyKD,nH pacTemiii b ropax (C6opHHK «MHTpoAyKD,HH pacTemiii 
b IlaMiipcHOM SoTaHHHecKOM caay», flymaHOe, 1972). 3a nocjieflHne n«Tb jieT coTpyflHH- 
kbmh nfell onySjiiiKOBaHU cothii paSoT, a tom aiicjie 10 MOHorpacjmii. 3HaiHTejiBHaH HacTb 
3Tnx ny6.THKan,iiH ocHOBaHa Ha CTan,H0HapHUX (JniToaKoJiorinjecKHx MaTepnajiax, noJiyneH- 
Hbix Ha IlaMHpe. BKnwaeHiie T. HI. Haxyn,pnniBH.iH xoth 6u qacTH 3thx pa6oi b o63op 
6e3ycjioBHo oOecneiHJio 6u 66jibmyio ero noJiHOTy h tohhoctb. 

3yman6e. fleftcTBHTejibHue HjieHu BEO: 

3acjry>«eHHuft neHTejib HayKH 
TaHJKHKCKOft CCP, 
noKTop SHojiorinecKiix HayK 

npo4>. K. B. CmamoKoniM 
aoKTop reorpaiJiiaecKHx HayK 

npo<]>. O. E. Aiaxatumif. 



nPABHJIA JJJIH ABTOPOB «BOTAHHHECKOrO HtyPHAJIA» 


PepaKiyiH EoTamiqecKoro mypHajia npocuT aBTopoB npu HanpaBjiGHHH CTaTen b ne- 
qaTL. pyKOBOflCTBOBaTbCH H3J10JKGHHMMB HHLKe HpaBHJiaMH. 

1. CTaTtii, HBJiHiomHecH peayjibraTOM pa6oTU, npoBepeHHOH b yqpempeHHHX, pojiHtHbi 
HMGTb HanpaBjieHne ot cooTBeTCTByiomHx yqpempeHiiii. 

K neqaTii npHHHMaioTCH TOJIbKO CTaTL.ii, copepmamne hb oirySjinKOBaHHHe paHee ho- 
Bue ({laKTHqecKne paHHue hjih TeopeTuqecKiie bubopu. 

B KOHpc cTaTbH pojukho 6biTb yKa3aHO nojiHOe HaaBaHue yqpempeinifi hjih jia6opaTo- 
pHH, B KOTOpUX BHUOJIHGHa pa 60 Ta. 

CTaTbH q.ieuoB Bcecoio3HOro BoTaHiiqecKoro o6m,ecTBa neqaTaioTCH b nepByio oqepepi.. 

2. CTaTbH pOJimHM 6UTb TGXHHBGCKH BHOJIHe HOprOTOBJieHbl K HGHaTH H JIHTepaTypiIO 
o6pa6oTaHhi, He pojimHU npeBumaTb 25 CTp. Ha MamHHKe, a o6i>eM cooOmeHHH 15 CTp. 
Ha MamHHKe. B 3 tot o6beM bxopht JiHTepaTypa h pHcyHKii. 

3. B PepaKpHio pojDKHbi 6uTb npepcTaBjieHM pBa 3K3eMiuiHpa pyKonHCH, nopnHcan- 
iihie aBTopoM (nepBUH h BTopon MamHHonHCHHe 3K3eMHJLHphi), uaneqaTanHbie qepe3 pBa 
HHTepBajia. Ha MamHHKe Hnqero He nopSiiBaTb qe htohk aiiH Hjih ToqKaMn; BhipejieHim 
Kypcnsa, pa3pnflKH ii t. n. pejiaioTCH ot pyKH b KapaHpame; pHMCKHe HHi^pu I, II, III 
h pp. nopqepKHBaTb CBepxy h CHH3y pjih OTjinqHH ot apaScKOH «1» h 6yKB «B» h «UI»; 
o6o3HaqeHHH chocok pe.iaTb pH<j>paMH (He 3Be3poqKaMH) h CTaBiiTi. iix nocJie 3HaKOB npe- 
HHHaHHH; b pecHTLiquux ppo6nx eTaBHTb tohkh hocjib pejiHX qnceji, ToqHy me Kan 3hhk 
yMHOJKCHHH CTaBHTb HB CpepHLOLO JIHHHH); CCJIH D,H({)pbI paiOTCH CTOJlSpaMH, TO HpH HOBTO- 
peHHH HX He CTaBHTb KaBMqeK, a HOBTOpHTb pHl|)pu; 

4. JIaTHHCKHe HaaBaHBH paCTeHHH, ({lopMyjihi h ycjioBHwe oOosuaqeHiiH pojimHbi 6hti> 
HanucaHhi Ha MamHHKe. B ciiockg paeTCH yKa3aHHe, no naHOMy HCToqHHKy HpiiBepeiii.i 
JIaTHHCKHe Ha3BBHHH. 

5. Heo6xopHMo OTMeqaTb b coMHHTejibHux cjiyqaHX CTpoqHHe SyKBbi pByMH qepToq- 
khmh CBepxy, a nponiiCHHe pByMH qepTOHKaMH cnii3y (HanpHMep: Q — nponiicHan 6yKBa, 
6 — CTpoqnaH 6yKBa, 0 — nyjib) h hohchhtl. Ha hojihx Bee oco6bie 3HaqKH, a TaKme 6yKBU 
rpeqecKoro h ppyrux ajn|>aBiiTOB. 

6. HassaHHH yqpempeHHii npn nepBOM ynoMHHaHHH nx b TeKCTe paiOTCH hojihoctbio 
h cpa3y me b cBognax paeTCH o6ipenpHHHToe coKpaipeHHe Ha3BaHHH no HepBUM 6ynBaM; 
bo ncex hobtophux ynoMim ihhhx paeTCH coKpaineHHOe Ha3BanHe yqpempeHHH. IIpiiMep: 
«BoTaHHqecKHH HHCTHTyT hm. B. JI. KoMapOBa AH CCCP (BHH)», noBTopHo: «EHH», 
«b jia6opaTopnnx BHHa» h t. p. 

7. CcbuiKH Ha jiarepaTypy b TeKCTe paiOTCH b tbkoh (jjopMe: 1) b cjiyqae, Korpa $aMH- 
jihh aBTopa pa Ha b TeKCTe: «. . .yKa3UBaJi em,e B. JI. KoMapoB (1909)» h 2) b cjiyqae, 
Korpa 4>bmhjihh aBTopa He paHa b TeKCTe: «. . .KaK npempe yKaawBajiocb (KoMapoB, 1909)» 
hjih b cjiyqae yKa3aHim cTpaunp: «(KoMapOB, 1909 : 8—11)». fljw HHOCTpaHHUx pa6oT 
«. . .yKaahiHa.T eipe BHrjiep (Engler, 1909)» h «. . .KaK npempe yKa3MBajiocb (Engler, 
1909 : 8—11)». nepeHyMepoBaHHe pa6oT b cniicKe jiHTepaTypu h ccujikh Ha hhx b TeKCTe 
ycjiOBHMMH HOMcpaMH He ponycKaioTcs. 

Ha3BauiiH pHTHpyeMMx pa6oT b TeKCTe hjih b nopCTpoqmix CHOCKax, KaK npaBHJio, 
He npHBOPHTCH. n P H TOHHOH LL,IITaB,HH JIHTepaTypHblX HCTOHHHKOB, paBaGMOH B KHBblqKaX 
ynasaHHe purapyeMhix CTpaHHp o6H3aTe.TL.HO. 

8. Chhcok jiHTepaTypu neqaTaeicn Ha MamHHKe c oTpejibHoro jiHCTa h paeTCH nop 
aarojioBKOM «JlHTepaTypa». B cnHCKe pojdkhlj 6biTb onyipeHM hhcto 6H6jiHorpa(J)HqecKHe 
paHHbie — ynasaHHe Ha qncjio cTpaHHp, HJunocTpapHH, Ha CTDHMocTb HapaHHa; Mecro 
H3paHHH H H3paTejIbCTB0 yKa3MBaiOTCH TOJIbKO B Mepy HeoSxOpHMOCTH. 

JiHTepaTypa b cniicKe pacnojiaraeTCH TaK: 1) CHaqajia hphbophtch pyccKaa jiHTepa- 
Typa (b pyccKOM ajnjiaBHTe), 3aTeM HHOCTpaHHan (b jiaTHHCKOM aji^aBHTe); 2) HHHu,HaJiu 
aBTopa CTaBHTcn nocjie (fiaMHJiHH, ecjiH me ecTb coaBTopu, to hx HHHpiiajibi CTaBHTCH nepep 
<{>aMHJiHen; npiiMep: llBaHOB n. n., A. II. TKyKOB ii JI. n. neTpos; 3) ecjiH npHBopHTCH 
HecKOJibKo pa6oT opHoro aBTopa, onyOjiHKOBauHHX b ophom h tom me ropy, to b cnncKe 
JiHTepaTypu ii b tckctobux ccujiKax Ha chhcok pHpoM c ropoM Hapo CTaBHTb 6yKBbi b ajnjia- 
bhthom nopapKe; HanpHMep (1905a, 6); npn hobtophux ynoMHHaHHHX b TeKCTe Toro me 
aBTopa HHHniiajibi onycKaioTCH (hobtopho HHHnnajibi paioTCfl TOJIbKO npu 
aBTOpQB-OpHOlJ(aMHJIbn,eB). 
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,IJjIH JKypHajItHUX CTaTGH HOCJICpOBaTejIbHO npHBOpHTCH! (JiaMHJIHH aBTOpa, HHHpHaJIlil 
(ecjiH aBTop He ophh, to y coaBTopa iipiiBopHTCH aHaqajie HHHpHaJui, 3aTeM <{>aMHJiHH), 
rop (d Kpyrjibix CKofiKax), aarjiaBnc CTaTbn, HaaBaHHe H<ypHajia, iiOMep TOMa h BunycKa 
(□.HiJipaMH, 6e3 cjiob «tom», «BhinycK»). 

,IJjih KHur npHBOflHTca: (JjaMHJiHH h HHHpHajiu aBTOpa, rop (b cKo6Kax) h nojiHoe 
Ha3BBHHe KHHTH. 

^HCcepTapHOHHbie He onyfijiHKOBaHHhie pa6oTH npHBOpHTCH b cirncKe c yKa3aHHew 
MecTa xpaHeHHH pynonHCH h o6o3HaqeHHCM «pncc.». 

9. Bee TaOjinpu (TeKCTOBwe) bojukhh iraeTb 3arojioBKH h (ecjiH hx 6ojibme opHbii) 
nopnpKOByio HyMepaa.Hio, KOTopan ctbbhtch Hap 3arojioBKann TaSjmpbi. B cooTBer- 
CTBytontHX MecTax reKCTa rojiikhu 6utb cpeJiaHH ccmjikh Ha itajKpyw TaSjiupy, b cKo6Kax 
cjiobo «Ta6jiHn,a» coKpamaeica, HanpHMep: (Ta6.i. 2). 

10. CpOTOCHHMKH (pjIH TOHOBHX KJIHHle) HpepCTaBJIHIOTCH B pByX 3K3eMHJIHpaX. OoTO- 
chhmkh pojDKHbi 6uTb OTneqaTaim Ha rjiapKoii (He caTHHHpoBaHHon) 6yMare, c HaKamw. 
(JopMaT HjiJHocTpapnH pojnHeu 6utb thkhm, hto6h npn BOCHpoH3BepeHHH hx He Tpe6oBa- 
jiocb yMeHbmeHHH So.iee tom b 3 paaa. Ha oOopoTHoft CTopoHe HajKpon njuiiocTpapHu 
Pojijkhh 6urb yKaaaHU npocTUM mhtkhm KapaHpamoM (6e3 npopaBJiHBaHHH): a) <{>aMHJiHH 
aBTopa, 6) Ha3BaHH8 cTaTbH, b) nopapKOBbiii HOMep pHcyHKa, r) Bepx h HH3. 

HyMepapiin BepcTca b nopapKe nepBoro ynoMimaHHH pucyHKOB h TeKCTe, nocjie yno- 
MimaHHH pncyHKa b TeKCTe (coKpameHHo: puc. 1, pnc. 2 b KpyrjiHX cKoOnax hjih b o6mext 
KOHTeKCTe); Ha nojie pyKOHHCH penaeTcn pa3MeTKa paccTaHOBKH pHcyHKOB (pnc. 1, pnc. 2 
H T. «.). 

Bee ycjiOBHUe oOoaHaqeHHH, HMeiomnecH Ha pHcyHHe, pojuKHbi ouTb oSbHCHeHbi b nop- 
niicn k pHcyHKy hjih b TeKCTe, pucyHOK pojmeH 6uTb no bo3mo>khocth pasrpyjKeH ot Hap- 
imceH. BbipeJieHHH jiereHp 6oTaHHTOCKHx h ppyrux KapT, KpHBbie rpa$HKOB h t. h. HyMe- 
pyiOTCH Bcerpa cnpaBa hjih o6o3HaqaioTCH SyKBaMH, h copepwaHiie bthx oOoaHaneHHH 
pacKpbiBaeTen b hophhch k pucyHHy hjih b TeKcre; b nopimcH k pucyHKy yKaabiBaeTcn, 
hto paeTcn Ha och aOcuncc h hto Ha och oppimaT. 

IIopnHCH k pHcyHKaM h KapTaM pojdkhh 6biTb HaneqaTaHU Ha nmuymeii MamiiuKO 
Ha OTpejibHOM jiHCTe h HOMeipeHU b Koupe CTaTbH, BCJiep 3a chhckom jiiiTepaTypu. 

11. ABTOpU OpHTHHajIbHblX H pHCKyCOHOHHMX CTaTCH pOJIKHbl HHepCTaHJIHTb K ne- 
qaTH pe3i0Me. JKejiaTejibHO TeKCT pe3ioMe (Ha pyccKOM H3biKe) conpoBowpaTb nepeBopoM 
Ha aHTJIHHCKHH H3bIK. Pa3Mep pe3IOMe He pOJDKeH npeBbmiaTb 5 —10 CTpOK MamHHOHHCH. 

B TeKCT CTarbH BKJiioqaeTCH aHHOTapua, noMemeHHan nocjie 3arjiasHH. Pa3Mep 
aHHOTapHH onpepeJiHGTCH o6i>eM0M cththh, ho ne pojDKeH npeBbiuiaTb 15 CTpoK na Ma- 
UIHHKe. 

PepaKpim coxpaHHeT aa coooft npaBO peJiaTi. HeoGxopHMbie HcnpaBJieHHH, coKpam,e- 
HHH H pOHOJIHeHHH. PyKOHHCH, JIHTepaTypHO He o6pa6oTaHHH0, BOSBpamaiOTCH aBTopaM 
pJIH popaGoTKH. 

12. Bee CTaTbH, 3a HCKJiioqeHHeM xpoHHHajibHUx h pepeH3Hn, cjiepyeT npepcTaBjiHTb 
c pejiepaTaMH. B aarojioBKe peiJtepaTa pojdkho 6biTb yKa3aHo: Ha3BaHae CTaTbH, HHHpnajibi 
h ({jaMHjiHH aBTopa, Ha3BaHHe Hiypsajia, b kotopom nyfijinKyeTCH paHHan CTaTbH. B KOHpe 
pecjjepaTa pojDKHa OuTb npHBepeHa 6H6jiHorpai|)HH (KOjmqecTBO HaaBaHHH) h yKa3aHO 
hhcjio pHcyHKOB. Pa3Mep pe$epaTa He pojDKeH npeBumaTb 1 CTp. ManiHHonucHoro TeKCTa. 
Pei^epaT Hapo npepcTaBjiHTb b pByx 3K3eMHJiHpax. 

13. PepaKpHH nocujiaeT aBTopy opHy KoppeKTypy, KOTopaH pojDKHa 6biTb npoBepeHa, 
nopnHcaiia aBTopoM k neqaTH h cpo'JHO BUcjiaHa oGpaTHO b PepaKpino. H3MeHeHHH n 
POHOJIH6HHH B TeKCTe KOppeKTypU He pOHyCKaiOTCH, POJDKHU OuTb HCHpaBJieHbl TOJIbKO 
ouih6kh h oneqaTKH. HenojiyqeHHe ot aBTopa KoppeKTypu hjih HecBoeBpeMeHHOe nojiy- 
qeHne ee He HpHocTaHaBjiHBaeT nenaTaHHe CTaTbH. 

14. IIpH pyHOHHCH POJDKHH 6bITb yKa3aHbl: TO'mblH appec, l|)aMHJIHH, HMH H OTqeCTBO 
aBTopa, ero cnepnajibHOCTb, 3BaHne. 

15. PepaKpHH nocbjjiaeT aBTopy Gecnjiarao 25 aBTopcKHx otthckob CTaTbH. 
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T a o ji u n, a I 

C/rpoeHue ana^epMU BepxHeft noBepxHOCTH jracTa bhrob Metasequoia. 

I — Metasequoia sp. (r. Bhchm, CBepjwoBCKaH oOji., ojraroaeH). KjieTKH snBSepuu BepxHeft noBepxHocm 
jiBCTa, X 240; 2 — 6 — M. krysktotovichii Sveshn., sp. noy. (Cacceite p. 3en. najieoreH). 2, a, 6 — jihctkh. 
2, a (roJioTHn — cpenHHfi jihct), HBTyp. Ben., 2,6 — x2; 8, 4 — KJieTKB amraepubi BepxHefl noBepx- 
hocth JiHCTa, X240; S, 6 — yCTbHBHue annapara: S — XllO; — X450; 7, 8 — Metasequoia glypto- 
stroboides (coBpeMeHHHft bhu) KjieTKH Bmuepuu BepxHefl noBepxHOCTH JiBCTa: 7 — x240; 8 —ycTtna- 
Bhie annapara (hhwhhh noBepxHOCTb jihctb), x 450; 9 — M. nathorstii ycTMfiHLie annapara HHHraett 

□OBepxHOCTB jiHCra, X450. 
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T a fi .t ii u, a II 

CeaoHHUe no6em biihob Metasequoia. 

1—3 — Metasequoia occidentals (Newb.) Chaney — ceaoHHue nofiern, o.3an. HtnaufiepreH (HaTyp. B eji.): 

nooent c Mhica JlHfteJiH (iojkh. 6eper BaH-MefleH-$Hopna), aoneH. XpaHHTCH b naJieoGoTaHinecKofi 
JiaoopaTopHH rocyflapcTBeHHoro Myaen ecTecTaeHHofi mctophh b CTOKrojibMe (Aoto CaMyajiccoHa) 
PaHee oujih onyCjiHKOBaHW b BHfle phcyhkob b pa6oTe Teepa (Heer, 1876), non HaaBa- 
hhcm: j — Sequoia langsdorfii var. striata , taf. 12, fig. 3a, h S. langsdorfii var. angustifolia , taf. 12. 
“g- 3 t? » c H 2 — Sequoia disticha . taf. 13, fig. 9). 3 — ceaoHHbie noSern, oCpaaep 954-4/51. Hio-One- 
cyuH, aopeH, xpaHHTCH b BHH AH CCCP, Jlemnirpan. p — Metasequoia spitzbergensis Sveshn. sp. nov. 
ceaoHHbie no6era (naTyp. Ben.), oGpaaen 955-6/1 (rojioTun, noOer cneBa), o. 3an. IUnHiiCepreH* 
CapcGyxTa. aoqeH, xpaHirrca b BHH AH CCCP, JleHHHrpBn. 



K ct. JJ. V. flerpoBOii CTp. 477 



T a 6 ji «u a I 

Cnen,iiajiii3npoBaiinbie KJieTKH amiflepMiica CasiCyKa Phyllostachys bambusoides no# CKaHH- 

pyK>in,HM MHK pOCKODOM. 

OCoanaHeHHH k TaSjimiaM I —IV: okkji — oKpeMHeBiuan KJieTKa napHbix KjieTOK, X6500; y — ycTbnqe 
X3200; m — nmiiHK; ok6 — KJieTKH, noxowae Ha OKpeMHeabift Gyropon; oe — oflHoKJieToHHHtt bojiocok; 
de — flByxKJieTOHHbitt bojiocok; — MKHpoGyropna; tikji — napHbie KJieTKH; oka — ocHoBHbie kjictkh 

anunepMuca. 






T a 6 ji ii i( a II 

A6aKcnaJii>iiaH (napyjKHan) noBepxHOCTb HH!KHeii pBeTKOBoii qemyn Phyllostachys bambu- 

soides. 

a — cpeamm qacri, qeinyn Hail wnjiKoil, x800; 6 — cpeaHHH qacTb qeinyn Mewny HuiimaMH, X800 

e, z — hhwuhh qaCTb leiuyn, x800. 
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T a 6 ji h i; a III 

A6aKcnajiLHaH noBepxHocTB BepxHen npeTKOBOH neniyii Phyllostachys bambusoides 


a — Bepxymna qemyw, x 1000; 6 — cpeflHHH qaCTb qemya Has whjikoh, x800; e — cpefliiHH qacTb 
qemyH Memay HuuiKaMii, X800; e — hmwhhh qacTb Hernyii, x800. 
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T a 6 ji Hua IV 

AfiaKcnajibHaH noBepxiiocTb BeuTpaJiLHon JioniiKyjibi Phyllostachys bambusoides. 

— bepxHHH nacTb aoflHKyjiH, X1500; 6 — cpenHaa >JacTb JioflHKyjibi, X1000; e — uCHOBamie jiunii 
h'yjiu . xlOOO; a — hhwhhh nacTb jiottHKy.w. 





T a 6 ji m ij a I 

1—4 — Senecio articus: 1 — nojinpHoe nojio>«eHHe; 2 — 3KBaTopnajibHoe nojiomeHHe; 3 — HH<J)paKOjibna 
<MeM6paHa MejiKo6yropqaTaH); 4 — CKyjibirrypa nhuibueBoro aepHa; j— 8 — S. congestus : 5 — nojiapHoe 
nojioweHHe; 6 — CKyjibnTypa nmibueBoro aepHa; 7 — aKBaTopnajibHoe no:io>KeHHe; 8 — HH^panojibna 
<MeM6paHa aepHHCTan); 9—12 — Ligularia sibirica ; 9 — nojinpHoe nojio>KeHHe; 10 — CKyjibirrypa m»uib- 
ueBoro aepHa; 11 —HH<J)paKOjibna (MeMOpaHa KpynHo6yrop«iaTaH); 12 — BKBaTopHa.TibHoe nojioweHHe. 



T a 6 ;i n n, a II 

i— 4 — Caealia hastate,. 1 — noaflpHoe nojiomeHHe; B — CKyjibirrypa iibuibueBoro aepHa; 3 — 9KBHTO- 
pnajibHoe nojiomeBHe; 4— imflipaKO.nbna (MCMOpana KpyimoOyrop'JaTaH); 5 — s — Nardosmia frigida: 
s — CKyjibnTypa nujibiieBoro aepHa; 6 — nomipHoe nojioweHHe; 7 — SKBaTopnajibHoe ncmomeHae; 8 — 
HHcfpaKOJibna (MCMOpaHa rjiajiKaa); 9 — 1? — Inula britannica: 9 — Copoana c nopofi; 10 — SKBaTopiiajib- 
Hoe nojioweHHe; 11 — nojiHpHoe nojioweHiie; 12 — CKyjibnTypa nujibneBOro aepHa; 18—18 — Chrysan¬ 
themum slbiricum: 18 — nopa. Ha jihhhh conpHKoCHOBeHHHjnopu c 6opo3iiofi mtevncn neTbipe Cyropua; 
14 — Copoaaa, pacmnpeHHaH b oCjiaCTi nop; 15 — BKBaTopHanbHoe nojiojKeHHe; 16 — nopa, npHKpu- 
Taa paapocmnmicfl KpaHMn Gopoanbi; 17 — MeaoKOJibirayM h CKyjibirrypa nbuibueaoro aepHa; 18 — no- 

jinpHoe nojioateHHe. 
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